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1.0 EXECUTIVE SUMMARY

In December 1993, GCL (formerly
H*GCL)conducted a field investigation of the
unsaturated zone and ground water at the
Texaco Tutu service station in the Turpentine
Run area of St. Thomas, US. Virgin Islands.
The objectives of this investigation were to:

• Better define the extent and magnitude
of petroleum hydrocarbon contamina-
tion that resulted from past gasoline
product releases at or near the site.

• Obtain data to determine if site activities
contributed to the observed halogenated
volatile organic compound (HVOO
plume in the Turpentine Run area.

• Collect the necessary soil and groundwa-
ter chemical data in order to design a
remedial measure to remove petroleum
hydrocarbon contaminants from the
subsurface.

The investigation of the unsaturated zone
at the site consisted of visual inspection of all
waste management units, including service bay
sumps, oil/water separator, infiltration gallery,
septic tank and waste oil drum storage area,
and laboratory analysis of soils collected from
borings adjacent to or under these units. The
groundwater investigation consisted of drilling
four on-site and one off-site shallow monitor
wells and two on-site deep monitor wells. Soil
samples were collected from each monitor well
boring for laboratory analysis, and groundwa-
ter analytical samples were collected from the
monitor wells, including three pre-existing on-
site wells, after the new wells were fully
developed. The off-site monitor well (TT-6)
was drilled approximately 400 feet
downgradient of the site to determine the
limits of the groundwater petroleum-related
plume emanating from the area of the Texaco
release point. All soil and water samples were
analyzed for volatile organic compounds

(VOCs), including benzene, toluene,
ethylbenzene, and xylenes (BTEX) and tert-
butyl methyl ether (MTBE). Split samples were
obtained by A.D. Little from the infiltration
gallery, waste oil drums, and one monitor well
located within the site boundary. Split samples
were also obtained by Blasland and Bouck
personnel from soil borings and monitor wells
located within the site boundary.

The results of GCL's field investigation
show mat BTEX compounds are the only
contaminants detected in soil samples at the
site. These contaminants are related to residual
contamination from the old underground
storage tank (UST) pit and minor releases of
waste oil from one service bay sump and the
oil/water separator. Other than small concen-
trations of ambient or laboratory contaminants,
HVOCs were not detected in any soil samples
or in the five samples taken from the bottom of
the infiltration gallery. HVOCs were detected
in one waste oil drum sampled by Arthur D.
Little and Associates (and split by GCL) during
the field investigation. Although HVOCs were
likely purchased in small quantities and used
in service operations at the site, they were not
detected in soil samples from the service bays
or oil/water separator and infiltration gallery,
which received the effluent from the service
bays.

The groundwater investigation has
shown that the center of mass of the dissolved
BTEX plume related to gasoline releases in the
area of the Texaco Tutu service station is under
the south end of the Texaco site, and norm of
the Tillett supply well. Natural processes of
volatilization and biodegradation, aided by
turbulence along fractures induced by past
pumping of the Tillett well, effectively attenu-
ated BTEX after less than 400 feet of
downgradient transport. Higher concentra-
tions of HVOCs in the deeper aquifer versus
the shallow aquifer under the Texaco site

1
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suggest that HVOCs originated from a source
or sources other than of the Texaco site. The
absence of HVOCs in soil samples, the oil/
water separator, and the infiltration gallery at
the Texaco site is further evidence that these
compounds did not originate from the site.

Based upon the findings of the field
investigation and nature of the site geology,

GCL recommends a remedial strategy aimed at
removing residual petroleum hydrocarbons
from soils in and adjacent to the old UST pit
area. GCL believes a strategy of vapor extrac-
tion from soils will prevent further migration
of hydrocarbons into ground water underlying
the site.
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2.0 INTRODUCTION

2.1 SITE LOCATION AND GENERAL DATA

The Texaco Tutu service station is located
in the upper Turpentine Run basin in Estate
Anna's Retreat in east-central SL Thomas, VS.
Virgin Islands (Figure 1). It is located at the
intersection of Highways 38 and 384, south-
west of the former LAGA Building, northeast
of the Four Winds Shopping Center, and north
of the Tillett Gardens Shopping Center (Figure
2). The site has been part of a larger scale
investigation of ground water contamination
originating at a number of facilities in the
upper Turpentine Run area.

Since it was built in 1964, the Texaco Tutu
service station has been in continuous opera-
tion. It is a retail outlet for gasoline and diesel
fuel, and until recently, also provided minor
automotive mechanical servicing, such as oil
changes, brake repair, and lubrication. Fuel
has been stored at the site in USTs. The origi-
nal USTs and associated piping were removed
in 1988 and replaced with new facilities at a
different location at the site.

2.2 SITE HISTORY

In Jury 1987, water from a supply well in
the Tillett Gardens Shopping Center was
reported to have an unusual taste and odor.
Ground water from that and other supply wells
in the area were analyzed and found to contain
gasoline constituents and solvents, such as
HVOCs. As a result of the presence of these
constituents, the U.S Virgin Islands Depart-
ment of Planning and Natural Resources
(DPNR) ordered the shutdown of 18 wells in
the area by September 1987. Several wells in
the area have continued to supply water for
non-potable use.

22.1 PETROLEUM PRODUCT RELEASES

From 1976 to early 1987, several possible
releases of petroleum products into soils from
the USTs at the site were reported. In Septem-
ber 1987, GCL conducted a soil-gas survey at
the Texaco Tuto service station. The survey
revealed the possible presence of petroleum
constituents on and around the service station,
which were assumed to have been the result of
gasoline releases from the USTs (GCL, 1988).

In September 1988, Lebron Associates
was contracted to remove the three original
steel USTs and replace them with double-
walled steel tanks at a different location on site.
Soils removed from the tank excavation were
placed along the north and east walls of the
site and allowed to vent through a series of
perforated PVC pipes placed within the soil
stockpiles. Strong hydrocarbon odors contin-
ued to be monitored in the excavation pit after
removal of the old USTs, and the pit was
backfilled with dean, gravelley day soils
(Lebron and Associates, 1990). The stockpiled
soils were eventually removed from the site
and landfllled (Vemon Morgan, Texaco Tutu
service station operator, personal communica-
tion).

222 ALLEGED RELEASES OF HALOGENATED
VOLATILE ORGANIC COMPOUNDS

Minor automotive servicing and repair
has historically been conducted at the site at
three service bays next to the office building
(Figure 3). Services included oil changes, rune-
ups, brake jobs, and minor engine adjustments.
Small quantities of auto decreasing agents may
have been purchased from off-site retail stores
and used at the site.

Environment*! Science
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Figure 1
General Site Location
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FIGURE 2
MAP OF CENTRAL TUTU

AREA, ST. THOMAS.
SHOWING TEXACO TUTU
SERVICE STATION AND

NEARBY FACILITIES

CLIENT: TEXACO TUTU
DATE: 4/12/94 REV. NO.: 1
AUTHOR: M.P. DRAWN BY: HCC
CK'D BY: LJ.M.
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From 1972 until the mid-1980s, waste and
wash-down water was cycled from sub-grade
sumps under each service bay to an API oil/
water separator via 4-inch steel pipes. From
the mid-1980s to the time the service bays were
shut down in 1992, waste oil was captured and
stored on site in 55-gallon drums.

A 10-foot deep infiltration tank con-
structed of rockwall and cinder block is present
at the site, and was used to process wastewater
from the oil/water separator and the station's
septic tank. The infiltration gallery was taken
out of service in February 1992, when the
station's septic system was hooked up to the
municipal sanitary sewer system.

The oil/water separator and infiltration
tank have been evaluated as possible pathways
for HVOCs to pass into the ground water at the
site. However, analyses of wastewater from
the oil/water separator did not detect chlori-
nated solvents in 1988 and 1989 (COM FPC,
1990a and COM FPC 1990b), and analysis of
wastewater samples from the infiltration tank
did not detect any tetrachloroethene (PCE) or
its decay products in 1991 (Hydrologic Associ-
ates, USA., 1993). Furthermore, analyses of
samples of waste oil from the 55-gallon drums
did not detect PCE or trichloroethene (TCE) in
1989, although methylene chloride and
trichloroethane (TCA) were detected as "J"
values in two drums (COM FPC, 1990a and
1990b).

2.3 GOALS AND OBJECTIVES

The primary objectives of the Texaco Tutu
site investigation were to:

• Better define the extent and magnitude
of petroleum hydrocarbon contamina-
tion emanating from USTs as a result of
the product releases at the Texaco Tutu
site.

• Obtain data to determine if site activities
contributed to the observed HVOC
groundwater plume in the Turpentine
Run area.

• Collect the necessary soil and groundwa-
ter chemical data to design a remedial
measure to remove petroleum hydrocar-
bons from the subsurface.

• Understand how contaminants migrate
from the Texaco Tutu site under past and
present conditions is an important
element in the design of an integrated
remedial strategy for the Turpentine Run
area.

Environmental Science
*nd Engineering
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3.0 METHODS

Held investigation methods followed a
scope of work outlined in GCL's Site Assess-
ment and Interim Remedial Measures
Workplan (1993b). Modifications to the
workplan, such as changes in sampling depth
and addition of soil boring sites and one
monitor well, were dictated by field conditions.
The field investigation was carried out by
Louis J. Mazzullo, project hydrogeolbgist, and
Patrick Montano, master technician. Mr.
Mazzullo and Mr. Montano conducted simulta-
neous soil boring surveys and monitor well
installations. Ranee Hall, associate engineer,
collected water level data and supervised the
deanout and inspection of the oil/ water
separator. Mr. Clifford Crook and Mr. Adrian
Schottroff, environmental specialists for the
US. Virgin Islands Department of Planning
and Natural Resources, visited the site and
provided oversight during the course of the
investigation. Held investigators documented
site activities with 35 mm photographs.
Representative photographs are included in
Appendix A.

The site investigation was conducted
using the Health and Safety Plan developed by
Geraghty and Miller (1991). Activities were
primarily conducted with Level D personal
protection equipment (PPE), which included
hard hats, safety shoes, safety glasses, ear
protection, and gloves. Level C PPE, which
included full-face respirators and Tyvek suits,
were used when cleaning out the service bay
sumps. A photo-ionization detector (PID) and
combustible gas indicator (CGI) were used to
continuously monitor conditions around the
rig during the drilling and development of
monitor wells and soil borings. The PID and
CGI were calibrated at the start of each work
day prior to entering the work site.

All equipment was thoroughly decon-
taminated prior to commencing field work. All
drilling equipment, including drill pipe, bits.

hand tools, and well casing, was steam-cleaned
with pressurized water heated to a tempera-
ture of not less than 160 degrees Fahrenheit
prior to down-hole use at each soil boring and
monitor well site. Sampling tools were decon-
taminated with an Alconox detergent, deion-
ized water, and methanol wash prior to use
and between sample runs. The submersible
pump used for well development was decon-
taminated between each well using an Alconox
wash followed by a freshwater rinse.

3.1 UNSATURATED ZONE INVESTIGATION

The investigation of contaminant contri-
butions from the unsaturated (soil) zone at the
site involved:

• Drilling soil borings adjacent to the
waste management units (service bay
sumps, septic tank, infiltration gallery,
and oil/water separator).

• Submitting selected soil samples for
laboratory analysis.

• Evacuating the oil/water separator and
septic tank.

• Visually inspecting all waste units for
structural integrity.

Most of the soil borings were advanced
with a hand auger, but site conditions necessi-
tated the use of the drilling rig to advance three
of these borings. In addition, soil samples
were collected during the drilling of the
monitor wells at the site. These samples were
collected by running the hand auger through
the drill table.

Soil samples were collected and submit-
ted for analysis according to procedures
outlined in GCL's workplan (1993b). Investiga-

8
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tive and quality assurance/quality control
(QA/QC) samples collected during the investi-
gation were analyzed for VOCs (Environmen-
tal Protection Agency Method 8240 + xylenes
andMTBE).

3.1.1 SERVICE BAY SUMPS

The sumps in the three service bays were
checked for structural integrity after each one
was cleaned out by removing wastewater and
sediment to 55-gallon drums. The first soil
borings were placed alongside the three service
bay sumps (Figure 3). GCL personnel collected
two soil samples from each of soil borings SB-1,
SB-2, and SB-3. Sampling depths in these
borings were from 3 and 5 feet below the
surface instead of from 25 and 5 feet, as called
for in the workplan. Soil samples were taken
at 3 feet at Texaco's request because this depth
corresponded to the depth of the bottom of the
service bay sumps adjacent to which the
borings were placed.

3.2.2 DRUM STORAGE AREA

Borings SB-4 and SB-5 were placed in the
former drum storage areas (Figure 3). Sample
depths in these borings were restricted by
shallow depth to weathered bedrock, where
auger refusal was experienced. Two soil
samples were obtained from SB-4 (25 and 3.8
feet) and one sample was collected from SB-5.
After discovery of stained soils along the north
fence, SB-6, which was not called for in the
workplan, was placed on the north side of the
site with Texaco's concurrence. Samples were
collected for analysis from 2.4 and 3.8 feet in
this boring, the latter depth corresponding to
the top of weathered bedrock where auger
refusal was experienced.

3.13 OH/WATER SEPARATOR, INFILTRATION
GALLERY, AND SEPTIC TANK

Soils adjacent to these waste management
units were sampled and structures visually
checked for structural integrity. The oil/water
separator and septic tank contained wastewa-
ter, and had to be pumped out prior to inspec-
tion. A water sample from the oil/water
separator was first analyzed and shown to be
free of contaminants before pumping. To
ensure that maximum soil penetration was
achieved alongside each of these units, the drill
rig was used to advance the soil borings, and
samples were collected through the drill table
with a hand auger.

Boring OW/SB-1 was drilled next to the
oil/water separator, and a soil sample was
collected from 95 feet below the surface, which
corresponds to the base of the unit Boring IG/
SB-1, adjacent to the infiltration gallery, was
sampled at 5 feet below the surface although
the base of the gallery is at 10 feet The sam-
pling depth corresponded to the base of the
soil zone at which weathered bedrock was
encountered and auger refusal was experi-
enced. In addition, a sample of the base course
sand from the bottom of the infiltration gallery
(IG/SB-2), at 10 feet below ground level, was
collected by lowering the hand auger through
an opening jackhammered into the concrete
cover of this unit. Boring ST/SB-1, adjacent to
the septic tank, was sampled from 5 to 55 feet
below ground level, where auger refusal was
experienced. The base of the septic tank was
measured at 9 feet below the surface

3.1.4 MONITOR WELL BORINGS

Samples were collected from the unsatur-
ated soils encountered during drilling of the
monitor wells installed on site. Soil samples

GCL
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were collected every 25 feet using a hand
auger from 25 feet below ground surface to 4
feet below the water table, or when sampler
refusal was encountered. Some modifications
to the workplan were necessitated by site
conditions, such as shallow depth to bedrock
and the presence of rocky soil that prevented
sample recovery at the precise sampling
depths.

Soils were immediately placed in sealed
plastic bags for field head-space analysis with a
FID. A second bag was filled for potential
laboratory analyses and stored on ice.

Samples submitted for laboratory analy-
sis included soil from the interval directly
above the saturated zone and the interval
exhibiting the highest FID head-space reading.

Two soil samples were collected from
each of the following monitor well borings: TT-
1, TT-ld, TT-2, TT-4, and TT-5. Because of the
shallow depth to bedrock (less than 25 feet),
soil samples could not be obtained for labora-
tory analysis from TT-3d and TT-6.

Monitor well TT-4 was installed in the
middle of the old UST basin (Figure 3). Field
head-space and laboratory analysis of soil
samples from boring TT-4 provide information
on past releases from the original UST basin
and the extent of hydrocarbon<ontaminated
soil at this location.

3.2 SATURATED ZONE INVESTIGATION

GCL installed five shallow and two deep
ground water monitor wells during this field
investigation. These wells were intended to:

• Assess the on-site contribution of con-
taminants to the existing contaminant
plume beneath the Tutu Turpentine
Valley.

• Delineate the horizontal extent and
concentration of contaminants in
groundwater beneath the site, and
determine if contaminants were derived
from upgradient sources.

• Provide basic data needed to design the
remedial system.

Well TT-6, which was not specified in the
workplan, was drilled southwest of the site in
the Four Winds Shopping Center parking lot.
This well was drilled with the concurrence of
Texaco and the Four Winds Shopping Center,
and was permitted by the DPNR (Appendix 8).

3.2.1 DRILLING METHODS

Monitor wells were drilled with an air
rotary rig with air hammer capabilities. To
facilitate sampling and reduce rig standby
time, soil samples were collected, as described
in Section 3.1.4, with a hand auger, rather than
with a split-spoon sampler tool as originally
proposed in the workplan. Mr. Mazzullo
provided lithologic descriptions and field
head-space measurements on standard litho-
logic description forms (Appendix Q. Appen-
dix D includes completion diagrams of all
monitor wells installed during this investiga-
tive phase.

The soil zone in each monitor well boring
was air-drilled with a 10-inch tri-cone bit until
the base of contamination was reached, or to
just above the soil/saprolith contact Tomini-
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mize cross-contamination from the shallow soil
zone to deeper saprolith and bedrock zones, a
temporary conductor pipe was set in each
monitor well boring (Photo 8) in the 10-inch
hole. Prior to running back into the hole with
the hammer bit, a circulation ("blooey") line
was attached to the conductor pipe so drilling
fluids, cuttings, and formation water could be
directed to a temporary lined pit Hammer
drilling was accomplished with freshwater or
water mixed with a small volume of methanol-
based foam, which was approved by the
DPNR. Solids and fluids produced from the
wells were then transferred to drums or
directly to wastewater tanks on site.

3.2.2 WELL CONSTRUCTION

The deep monitor wells (TT-ld and TT-
3d) were drilled to provide information on
vertical contaminant plume configurations on
the downgradient and upgradient sides of the
site. The wells were constructed with 2-inch
PVC casing and 0.020-slot PVC screen. The
workplan called for a 10-foot screen at the
bottom of each well to a total depth of approxi-
mately 55 feet A 10-foot screen was set from
53 to 43 feet in TT-3d. Adverse hole conditions
(caving) in this well prevented the bentonite
seal from being placed below 30 feet. Due to
high water production and adverse hole
conditions in TT-ld, it was elected to set a 5-
foot screen from 503 to 453 feet in this well.
Both wells, however, are screened below the
screened intervals in adjacent shallow monitor
wells (MW-3 and TT-1, respectively). Con-
struction details for these wells are presented
in Appendix D and summarized in Table 1.

The proposed on-site remedial measure
wells OT-1, TT-2, TT-4, and TT-5) were all
drilled to an approximate depth of 35 feet
below grade. These 4-inch PVC wells were
completed with a 20-foot, 0.020- or 0.010-slot
PVC screen placed across the water table

interface. Monitor well TT-6 in the Four Winds
Shopping Center parking lot was completed
with a 10-foot screen because severe hole
caving from the saprolith zone prevented
placement of a longer screen.

3.2J WELL DEVELOPMENT

All monitor wells were developed after
the grout seal was fully cured. A 3.5-inch O.D.
submersible pump was used to develop the 4-
inch shallow monitor wells, and 13-inch O.D.
teflon bailers were used for the 2-inch deep
wells. Development included purging at least
three casing volumes per well, until field
parameters (pH, specific conductivity, and
temperature) stabilized for at least three
successive readings. Well development field
data, including water levels, field parameters,
physical characteristics of the water, and
volume developed, were recorded on GCL's
standard well development form (Appendix E).

3.2.4 WELL SAMPUNC

After development of each monitor well,
groundwater investigative and QA/QC
samples were collected in accordance with the
GCL workplan (1993b). These samples were
submitted for analysis of VOCs (Environmen-
tal Protection Agency Method 8240 + xylenes).
Pre-existing monitor wells MW-3, MW-4, and
MW-4d located on the Texaco site were also
sampled after being purged of at least three
casing volumes using the submersible pump.

3.2.5 SURVEYING

In March 1994, personnel from Geraghty
and Miller supervised well surveys of the
monitor wells installed by GCL at the Texaco site
and well TT-6 in the Four Winds Stopping
Center. Ground level and top of casing elevations
of all the monitor wefls are presented in Table 1.
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Table 1
Monitor Well Specifications, December 1993

Well No.

TT-1

TT-1d

TT-2

TT-3d

TT-4

TT-5

TT-6

Total Depth
Ft. BGL

36.3

53.0

37.0

55.0

36.0

38.0

33.0

Screen Size,
In.

4

2

4

2

4

4

4

Slot Size,
In.

.010

.020

.010

.020

.020

.020

.010

B/Screen
Ft. BGL

30.0

50.3

29.0

53.0

28.5

30.0

13.5

T/Screen
Ft. BGL

10.0

45.3

9.0

43.0

8.5

10.0

3.5

T/Sand
Ft. BGL

9.0

42.5

8.0

30.0*

10.5

8.8

3.2

T/Bentonlte
Ft. BGL

6.0

37.9

6.0

23.3

8.0

7.1

2.0

Ground Level
Elevation
Ft.AMSL

179.34

179.65

179.91

182.04

180.71

182.58

169.46

Top of Casing
Elevation
Ft.AMSL

179.03

179.45

179.69

181.75

180.51

182.34

169.18

* Rock obstruction from 33 to 35 feet prevented placement of entire sand pack around screened interval.

BGL « Below Ground Level
FT - Feet
TOO = Top of Casing
AMSL - Above Mean Sea Level

Well survey data collected under the auspices of Geraghty & Miller, March 1994.
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4.0 GEOLOGY AND HYDROGEOLOGY

4.1 GENERAL HYDROGEOLOGY OF THE
TURPENTINE Rim AREA

Details of area-wide geology and
hydrogeology of the Turpentine Run area are
provided by Geraghty and Miller (1993a). The
Texaco Tutu service station is located in the
upper Turpentine Run of east-central St.
Thomas. The bedrock in this area consists of
two Cretaceous volcanic units referred to as the
Water Island Formation and the younger
Louisenhoj Formation. The Water Island
Formation is composed primarily of extrusive
basalt and basalt breccia, which is
unconfonnably overlain by dark greenish-gray
augite-andesite breccia and ruff. The base of
the Louisenhoj Formation contains the Cabes
Point Conglomerate, which was derived by
erosion of the underlying Water Island rocks
(Donnelly, 1966).

The Water Island and Louisenhoj Forma-
tions are both present in the upper Turpentine
Run (Donnelly, 1966). They are offset by a
number of strike-slip and normal faults. The
bedrock is highly jointed and locally more
intensely fractured. Major fault/fracture zones
appear to be present along the north-south axis
of Route 38, where it runs southward from the
Texaco site (along the axis of Turpentine Run),
and east to west along Route 38, where it runs
eastward from the Texaco station. These
tectonic features are identifiable on aerial
photographic steropairs. Many joints and
fractures are filled with secondary calcite
(Appendix A, Photo 21).

The bedrock is locally overlain by a
weathered (saprolith) horizon of variable
thickness characterized by clay-supported
cobbles and boulders of the volcanic rock
(Photo 22). The interstitial day appears to be
composed of monrrnorillonitic arid possibly
kaolinitic alteration products of the original

bedrock. The saprolith zone is overlain in
places by a thin-to-moderately bedded mantle
of clay-rich soil or, along the valley floors,
Quaternary alluvial deposits.

The primary aquifer in the area is the
fractured volcanic bedrock (Jordan and Cosner,
1973; Geraghty & Miller, 1993a). The fractures
are the main conduits for groundwater flow
under the area because the rocks exhibit very
little primary porosity. Consequently, ground-
water yield from wells drilled into the bedrock
is dependent upon the intensity and intercon-
nection of fractures intersected by the wellbore.

The secondary aquifer in the area consists
of the alluvial deposits in the lower Turpentine
Run basin. The alluvial deposits in the upper
basin, where the Texaco Tutu service station is
located, are not capable of supplying usable
amounts of water because of their limited
thickness and lateral extent, and because they
are commonly unsaturated. The alluvial
deposits have been considered to be hydrauli-
cally connected to the fractured bedrock, and
groundwater in the area is thought to exist
under water table conditions, with localized
low-permeability layers in the alluvium
resulting in localized confined conditions
(Geraghty and Miller, 1993a). Groundwater
flow in the shallow and deep aquifers has
generally been to the south, and is controlled
by the major fracture systems and pumpage
from area water production wells.

4.2 SITE HYDROGEOLOGY

42.1 GENERAL SITE GEOLOGY

The Texaco Tutu service station is located
at the intersection of a north-trending "gut" of
Turpentine Run and another major east-to-west
fracture zone sub-parallel to Route 38. The
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geology of the site is defined by lithologic data
obtained from nine new soil borings and six
new monitor well borings drilled during this
investigation, ranging in depth from 2J> to 55
feet below ground level, and pre-existing
monitor wells MW-3, MW-4, and MW-4d.
Table 2 summarizes hydrogeologic data
obtained from the new borings.

The site is underlain by a variable thick-
ness of saprolith and surficial clayey soils that
overlay fractured, augite-andesite breccia of
the Louisenhoj Formation. The Cabes Point
Conglomerate and underlying Water Island
units were not intersected in any of the borings
drilled at the site or in the Four Winds Shop-
ping Center parking lot.

Monitor well TT-6 was drilled 400 feet
southwest of the Texaco Tutu service station in
the Four Winds Shopping Center parking lot.
It is situated in the axis of the Tutu Gut"
fracture zone. Figure 4 is a lithologic cross-
section from the Texaco site to that well. The
cross-section shows that the south end of the
Texaco site (i.e., across the street at the north
side of Tillett Gardens) is bounded by an up-to-
south fault that brings saprolith to the surface
(with a corresponding topographic rise in that
direction-Photo 23). The existence of mis fault
is indicated from the surface outcrop of
saprolith in the Tillett parking lot and from
identification of lineaments on aerial photo-
graphs. The weathered zone thickens substan-
tially toward the Four Winds Shopping Center
parking lot. This thickening may be supple-
mented by the admixture of alluvium with the
weathered bedrock.

4.Z2 BEDROCK HYDROGBOUOGY

Figure 5 shows that the depth to the fresh
andesite breccia bedrock ranges from 11 to 275
feet below the surface in borings placed on the
Texaco Tutu service station site. This map also

represents the composite thickness of the
overlying saprolith and soil zones. A bedrock
"high" or ridge extends diagonally under the
site and plunges to the southwest. The flanks
of this high dip steeply to the southeast and
moderately to the northwest. Most of the sofl
boring locations associated with the waste
management units are on the crest or north-
west flank of this bedrock high, whereas the
old UST pit is located on the southeast flank.

The fresh bedrock under the site appears
to yield most, if not all, of the water produced
in the monitor wells. Field investigators noted
that water was not produced during drilling
until the bedrock was encountered, and prolific
water production did not occur until larger
open fractures were encountered (usually
between 27 and 35 feet below the surface).

Groundwater elevations in the on-site
shallow monitor wells, including existing
monitor wells MW-3 and MW-4 (Table 2),
indicate a generally southerly flow direction
(Figure 5) with a gradient of 0.018 ft/ft.
Groundwater enters the site from the north-
west and northeast, which corresponds to the
primary fracture directions observed in nearby
bedrock outcrops (Photo 21). The deep
groundwater flow direction, defined by on-site
monitor wells TT-ld, TT-3d, and MW-4d, is
essentially due south with a gradient of 0.017
ft/ft.

423 Son. AND WEATHERED BEDROCK

Figures 6 and 7 show the thickness of the
clay-rich soil above the saprolith under the site.
Undisturbed soil is composed of red-brown to
green-gray and green-brown, slightly moist
clay and sandy days, except in the area of the
old UST pit. This area was filled with gravelly
clay that was imported from an unknown
source on the island. The soil is stained to a
dark gray color where it has been impacted by
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Table 2
Hydrogeologic Data from Monitor Wells and Soil Borings

Boring No. B/Soil
FtBGL

B/Saprolith
FtBGL

Saprolith
Thickness, Ft

Initial H2O Level,
Ft Below Top of

Casing
H2O Elev.
Ft AMSL

Monitor
Wells

TT-1

TT-1d

TT-2

TT-3d

TT-4

TT-5

TT-6

15.0

16.5

5.0

2.5

11.0

7.5

1.5

21.0

25.0

17.0

11.0

16.5

27.5

27.0

6.0

8.5

12.0

8.5

5.5

20.0

25.5

12.45

12.92

11.63

12.60

13.73

15.50

6.00

166.58

16653

168.06

169.15

166.78

166.84

163.18

Soil Borings

SB-1

SB-2

SB-3

SB-4

SB-5

SB-6

IG/SB-1

OW/SB-1

ST-SB-1

5.0

5.5

no

3.9

2.5

4.2

5.0

11.0

6.0

NOTE: Soil thickness for TT-4 and OW/SB-1 may be the result of excavations.

np = Not Penetrated
BGL = Below Ground Level
AMSL = Above Mean Sea Level
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waste oil in the vicinity of the oil/water
separator, western service bay sump (SB-1),
and SB-6. Figures 8 and 9 are soil cross-
sections across the Texaco site. The native soil
thickness under the site ranges from 2.4 to over
165 feet and thickens abruptly to the south.

The underlying saprolith zone ranges
from 55 to 20 feet in thickness, and is thickest
in the TT-5 borehole on the southeast side of
the site. Figures 8 and 9 highlight the irregu-
larity in the surface of the saprolith zone under
the site. The saprolith is dark olive-gray in
color and generally dry to slightly moist Field
investigators noted that the saprolith zone did
not yield noticeable water during drilling of
any of the monitor wells.
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5.0 RESULTS OF CHEMICAL ANALYSES

5.1 SOIL CHEMISTRY

Soil samples were collected from soil and
monitor well borings and the bottom of the
infiltration gallery. These samples were
submitted for laboratory analysis for VOCs
using Environmental Protection Agency
Method 8240. Figure 10 presents summaries of
all soil analyses from this investigation, which
are also summarized on Table 3 and detailed in
Appendix F.

The only constituents detected in the soil
samples analyzed from the Texaco site were
petroleum hydrocarbon constituents (BTEX
and MTBE) associated with gasoline leakage
from the old UST tank site, and petroleum
hydrocarbon constituents (ethylbenzene)
associated with waste oik that stain shallow
soils near the oil/water separator, SB-1 (west
service bay), and SB-6 (former UST pit soil
stockpile area). Other constituents detected
included carbon disulfide, acetone, and 2-
butanone. HVOCs were not detected in any of
the soil samples on site submitted for labora-
tory analysis. It was not possible to sample
soils in the TT-6 well boring in the Four Winds
Shopping Center parking lot because the soil
horizon was only 15 feet thick.

5.1.1 OLD UNDERGROUND STORAGE TANK PIT

Gasoline-related constituents are confined
to the south half of the Texaco site, and ema-
nate from the original UST leakage point at the
location of TT-4. Imported soils used to fill the
old UST pit have been impacted by low levels
of residual BTEX constituents (36 to 62 parts
per billion, or ppb) from the pit area, as are
shallow soils (above 10 feet) in the vicinity of
the TT-1 well cluster (31 to 186 ppb). There
were no measurable readings of VOCs with the
FID during drilling of the saprolith under the
soils impacted by the gasoline.

5.1.2 SERVICE BAY SUMPS

The service bay sumps measured ap-
proximately 2 feet by 2 feet wide and 3 feet
deep and are constructed of concrete Soil
borings were placed approximately 2 feet from
the southwest corner of each sump (Figure 3).
The sump adjacent to SB-3 (east service bay)
had a slight gap between the concrete wall and
base, but analysis of soils in SB-3 showed no
detectable VOCs. The sump adjacent to SB-2
(middle service bay) appeared to be fully
intact, and soil samples were also free of VOCs.
GCL discovered a freshwater teak from the
service station's water line that entered the
west service bay sump through a small crack
around the discharge outlet port. Soil at the
base of SB-1 adjacent to this sump showed a
T value for ethylbenzene at 13 ppb. This
impact was limited to a few inches at the
bottom of the borehole near the contact with
the underlying saprolith zone (Figure 8).

5.13 DRUM STORAGE AREA

Two soil borings (SB-4 and SB-5) were
advanced in the former waste oil drum areas
along the north and east sides of the site
(Figure 3). These borings are located in areas
paved with concrete. In addition, boring SB-6
was drilled in the unpaved area along the
north fence where soils from the excavated
UST pit were stockpiled and vented. Boring
SB-4 encountered weathered bedrock at 38 feet
below the surface. VOCs were not detected in
soil samples analyzed from 23 and 3.8 feet in
this boring. Boring SB-5 encountered saprolith
at 25 feet. A soil sample from above the soil-
saprolith contact also did not show any VOCs
on analysis. Boring SB-6 intersected the
saprolith at 3.8 feet. Soils in the basal few
inches of this boring were stained with heavy
waste oil, and analyses showed low levels of
ethylbenzene (41 ppb), acetone (180 ppb), and
2-butanone (34 ppb).
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CONCRETE CULVERT

HVOCs - nd- HVOCs
BTEX - nd - BTEX

&£
HVOCs - nd HVDCS - nd
BTEX - nd BTEX • nd AJ>. UTTLE SAMPLE SPLITS (4)

—— HVOCs - nd

ETHYIBENZENE - 67 ppb

3.0-3.5*
HVOCs - nd
BTEX - nd

3.0-3.S'
HVOCs - nd
BTEX - nd

ETHYIBENZ. - 13 J

HVOCs -__
BTEX - nd

iff
ACETONE - 180 ppb

2 BUTANONE - 34 ppb
ETHTLBENZENE - 41 ppb

PCE - nd
TCE « nd

1J.-OCE - nd
1.2-OCA - nd SIGN

LEGEND

e
EXISTING MONITORING WELL

SHALLOW MONITOR WELL

• DEEP MONITOR WELL

A SOIL BORING

TT-4

2.S-3.0
ACETONE - 29 ppb

CARBON CHS - 4.2 J
2-BUTANONE - 7.4 ppb

BENZENE - 6.8 ppb
ETHYIBEN - 29 ppb

UTBE - 48 ppbPCE - «r
TCE - nd

1.2-OCE - nd
1J-DCA - nd

5.8-6.3'
ACETONE - 18 ppb

CARBON MS - 3.0 J
BENZENE - 9.5 ppb
ETHYIBEN - 52 ppb

UTBE - 76 ppb
PCE - rxT
TCE - nd

1.2-DCE - nd
1.2-OCA - nd

S.O-5.S
ACETONE - 53 ppb
BENZENE - &2 ppb
ETHYIBEN. - 21 ppb

XYUNE - 25 J
UTBE • 180 ppb

PCE - nd
TCE - nd

1.2-DCE - nd
1.2-DCA - nd

10-10.5
ACETONE = 23 ppb

BTEX - nd
UTBE - 68 ppb

PCE - nd
TCE - nd

1.2-DCE - nd
1.2-OCA - nd

TT-1d

A5-5.0
ACETONE - 120 ppb
2-BOWWNE • 7.6 J
BENZENE - 66 ppb

ETHYLBENZ - 110 ppb
XYLENES - 10 ppb

UTBE - 610 ppb
PCE - nd
TCE - nd

1.2-DCE - nd
1.2-OCA. . nd

ppb
1O-1QJS

ACETONE - 37
BTEX ~ nd

UTBE - 160 ppb
PCE - nd
TCE - nd

1.2-DCE - nd
1.2-OCA - nd

ACETONE DETECTED BELOW
DETECTION LIMIT
ACETONE DETECTED IN SOIL
SAMPLE AND BLANK
BELOW DETECTION LIMIT

2-BUTANONE - 21 ppb
BTEX - nd

HVOCs - nd
~.5-7.y

UTBE - 26 ppb
BTEX - nd

HVOCB - nd

SCALE: 1" 20'

100 FEET TO
MW-5 ROUTE 38

GCL
FIGURE 10

TEXACO TUTU SERVICE STATION

SOIL ANALYTICAL RESULTS
CUENT: TEXACO
AUTHOR: E.C.H.
DRAWN BY:HCC
CHECKED BY:U.U.

REV. NO.: 2
Flt£:SrrEPL2.DWG
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Table3

Analytical Results Summary for Soil Samples
Texaco Tutu, December 1993

Location/
Sample* Matrix

SB-1 SoO
9311301630

SB-1 Soil
9311301710

SB -2 Soil
9311301054

SB-2 SoO
9311301144

SB-3 Son
9311301355

SB -3 Sofl
9311301505

SB -4 Soil
9312021045

SB -4 Soil
9312021050

SB -5 Soil
9312041320

SB -6 Soil
9312041550

SB -6 Soil
9312041555

IG/SB-1 Soil
9312011800

IG/SB-2 (btm of tank) Soil
9312021235

ST/SB-1 SoU
9312011400

field rut
Hmtepar*

Sample Interval (ppm)

3JO'-3S 0

4S-5.V 0

3.0' 0

4.9- -5-2- 0

3.V-35- 0

5.01 -S31 0

2^* 0

3.8' 0

2.0' -ZS" 0

Z4' 0

3g 9.0

sjy 0.4

OJS'-IS" NAdueto
high moisture

5.0' - 5 5- 0

Volatile Oipmfc Compounds
(Method 824«)

Acetone

Acetone
Etnytbenzene

ND

ND

ND

ND

ND

ND

ND

ND

Acetone
2-Butanone

Ethyibenzene

Acetone

Acetone

Acetone

Reporting
Result Units Limits* Units

84 J ug/Kg 12 ug/Kg

32 JD ug/Kg 61 ng/Kg
13 JD ug/Kg 30 ng/Kg

180 ug/Kg 13 ug/Kg
34 ug/Kg 13 ug/Kg
41 ug/Kg 6J ug/Kg

Z9 J ng/Kg 12 ng/Kg

5.6 J ug/Kg 13 ug/Kg

3.4 J ug/Kg 12 ug/Kg
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Table3(cont'd)

Analytical Results Summary for Soil Samples
Texaco Tutu, December 1993

Location/
Sample)?

OW/SB-1
9312041000

TT-1 •
9312080930

TT-1
9312080935

TT-1
9312080940

TT-ld
9312071030

TT-ld
9312071033

TT-ld
9312071140

TT-2
9312041100

TT-2
9312041130

Field PI1)
Headspacc Volatile Organic Compounds

Matrix Sample Interval (ppm) (Metb«l>24«)

Son 9-T 35.0 Acetone
Ethylbenzene

Soil 5.0' -SS 94.0 ten-Butyl Methyl ether
Acetone
Benzene

Ethylbemene
Xylene (total)

Sou S.ff-SS' 94.0 tert-Butyl Methyl ether
Duplicate Acetone

Benzene
Ethylbeozene
Xylene (total)

Soil 10.0' -10-51 19.0 ten-Butyl Methyl ether
Acetone

SoQ 4^-5.0' 293.0 ten-Butyl Methyl ether
Acetone

2-Butanone
Benzene

Ethylbenzene
Xylene (total)

SoU 4 -̂5.0' 293.0 ten-Butyl Methyl ether
Duplicate Acetone

2-Butanone
Benzene

Ethylbenzene
Xylene (total)

Soil 10.0" -103' 41.0 ten-Butyl Methyl ether
Acetone

Soil 2S 42.0 ND
Moist

Soil 9.5' Not Taken ND

Reporting
Result

40
67

ISO
53
&2
21
25

170
48
5.0
18
25

68
23

610
120
1*
66
110
10

460
90
6J9
69
140
13

160
37

Units Limits* Units

B ug/Kg
»8/Kg

D ug/Kg
ug/Kg
»g/Ke
ug«g

J ug«g

ug«g
ug/Kg

J ug/Kg
ug/Kg

J ug/Kg

ug/Kg
UB/KS

D ug/Kg
"g/K*

J ug/Kg
ug/Kg
ug/Kg
ug/Kg

D ug/Kg
ug/Kg

J ug/Kg
ug/Kg
ug/Kg
"g/Kg

ug/Kg
ug/Kg

12 ug/Kg
6^ ug/Kg

11 ug/Kg
11 ug/Kg
5 ug/Kg

5.5 ug/Kg
SJ ug/Kg

5.6 ug/Kg
11 ug/Kg
5.6 ug/Kg
5.6 ug/Kg
5.6 ug/Kg

5.4 ug/Kg
11 ug/Kg

29 ug/Kg
12 ug/Kg
12 ug/Kg

5.8 ug/Kg
5.8 ug/Kg
5.8 ug/Kg

33 ug/Kg
13 ug/Kg
13 ug/Kg
6.6 ug/Kg
6.6 ug/Kg
6.6 ug/Kg

5.4 ug/Kg
11 ug/Kg
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Phase I Remedial Investigation Report
St. Thomas, U.S. Virgin Islands

5.1.4 OH/WATER SEPARATOR, INFILTRATION
GALLERY, AND SEPTIC TANK

Inspection of the interior of the oil/water
separator showed some deterioration of the
concrete wall around the inlet and outlet pipes
that lead to the various waste management
units, particularly those that lead to the service
bay sumps and infiltration gallery. The con-
crete base of the unit could not be inspected
because of the presence of a thin layer of
sludge after pumpout A sample of the water
that filled the unit was submitted for analysis
prior to cleanouL That sample showed no
detectable VOCs (Table 4). Soil staining was
found in adjacent boring OW/SB-1 at depths of
6 to 10 feet below the surface, above the contact
with the saprolith (Figure 9). A soil sample
submitted for analysis from 95 feet showed 67
ppb ethylbenzene. No other VOCs were
detected other than 40 ppb acetone, which was
also detected in the method blank.

The interior of the infiltration gallery was
visually inspected through an opening
jackhammered through the concrete cover of
the unit The unit was found to be free of any
fluids, although the base course sand was very
moist. Samples of this sand that were analyzed
by GCL and split samples analyzed in conjunc-
tion with A. D. Little and Associates, showed
no detectable VOCs (Table 5). The soil sample
from adjacent boring IG/SB-1 showed no
detectable VOCs (Figure 9). That sample was
obtained from the interface between the clayey
soils and saprolith at 5 feet below the surface.
The base of the infiltration gallery was mea-
sured at 10 feet below die surface.

The septic tank was pumped out and
visually inspected. It was found to be con-
structed of concrete and appeared to be fully
intact. The water pumped from the unit did
not have any discernible odor or sheen. The
base of this unit was measured at 9 feet below

the surface. A soil sample from 5 feet in
adjacent boring ST/SB-1 was analyzed and did
not contain any detectable VOCs.

5.1 J WASH On. DRUMS

Arthur D. Little and Associates con-
ducted additional activities at the site during
GCL's field investigation. Activities included
selected sampling of existing waste drums, not
including cuttings and fluids recovered from
the current soil borings and monitor well. GCL
provided field oversight of these activities and
obtained splits of all samples collected by
Arthur D. Little and Associates.

Most of the 46 waste drums on site were
field-screened for VOCs by Arthur D. Little
using a Dexsil-Clor-D-Tect Q4000 Quantitative
test kit with a specified range of 200 to 4,000
parts per million (ppm). Results of this field
screening are summarized in Table 5. Arthur
D. Little selected several drums for individual
and composite sampling for analysis by
Environmental Protection Agency Method 8240
(including xylenes). Results of those analyses
are summarized in Table 6 and detailed in
Appendix G. BTEX compounds, primarily the
toluene, ethylbenzene, and xylene constituents,
were found in two individual drums and the
three-drum composite sample. TheHVOC
compounds 1,1,1-TCA and PCE were found in
one drum (drum 513) at concentrations of 77
ppm and 56 ppm, respectively.

5.2 GROUNDWATER CHEMISTRY

Ground water samples were collected
from each new monitor well after development
and existing monitor wells MW-3, MW-4, and
MW-4d on site. These samples were submitted
for analysis using Environmental Protection
Agency Method 8240. A summary of ground-
water analytical results is provided in Table 4

28
A BDU mammon* Compmr

TUT CO 5



Table 4

Analytical Results Summary for Water Samples
Texaco Tutu, December 1993

Location/
Sample*

TT-1
9312101540

TT-1
9312101545

TT-ld
9312101445

TT-2
9312101115

TT-3d
9312100905

TT-4
9312101230

Volatile Organic CmnpMnds
Matrix (Me<h*dSz40)

Water Benzene
Ethyibenzene
text-Butyl Methyl ether
Methylene Chloride
Toluene
Xylene (total)

Water Benzene
Duplicate Ethyibenzene

tert-Butyl Methyl ether
Methylene Chloride
Toluene
Xylene (total)

Water Acetone
Benzene
1,2-Dichloroethane
1,2-Dichloroethene (caArans)
Ethyibenzene
tert-Butyl Methyl ether
Methylene Chloride
Tetnchloroethene
Toluene
Trichloroethene
Vinyl Chloride
Xjrlene (total)

Water Benzene
Chloroform
1,2-Dichloroethene (as/Inn*)
tert-Butyl Methyl ether
Methylene Chloride
Tetrachloroetbene
Toluene
Trichloroethene
Xylene (total)

Water 1,2-Dichloroethene (as/tram)
Methylene Chloride
Tetrachloroetbene
Trichloroethene
Vinyl Chloride

Water Acetone
Benzene
Ethytbenzene
tert-Butyl Methyl ether
Methylene Chloride
Toluene
Xylene (total)

Reputing
Result

16000
3000

27000
7100

13000
16000

17000
2900

27000
7000

13000
16000

200
1600

33
330
65

1500
160
58

260
22
22

620

1.0
1.4
210
3.0
IS
30
12
10
25

520
63
43
33

150

1700
23000
3000

52000
7000

25000
17000

J

J

J
J

J
J

J

J

J

J

Unite

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ttg/L
ng/L
ug/L
ng/L

ug/L
ug/L
ug/L
ng/L
ug/L
ng/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ng/L
ug/L
ng/L
ng/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Limits*

2500
2500
2500
2500
2500
2500

2500
2500
2500
2500
2500
2500

120
62
62
62
62
62
62
62
62
62
120
62

5
5
5
5
5
5
5
5
5

25
25
25
25
50

5000
2500
2500
2500
2500
2500
2500

Unite

ug/L
ng/L
ug/L
ng/L
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
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Table4(cont'd)

Analytical Results Summary for Water Samples
Texaco Tutu, December 1993

Location/
Sample* Matrix

Volatile Oigank Comporad*
(MeUmUMO) RcMH

Bepwting
Unite Umfte* Unite

TT-5
9312101010

TT-6
9312111130

MW-3
9312071430

MW-4
9312071000

MW-44
9312091245

Water Benzene
1,2-Dichloraethene (cuAraiu)
Etbyfoenzene
tert-Butyl Methyl ether
Methytene Chloride
Tetrachloroetheae
Toluene
Trichloroethene
Vinyl Chloride
Xylene (total)

Water Acetone
Benzene
Chlotoform
1,2-Dichloroethene (cu/trans)
tert-Butyl Methyl ether
Methylene Chloride
Tetrachloroetbene
Trichloroethene

Water Vinyl Chloride
1,2-Dichloroethene (cii/trans)
Trichloroethene
Benzene
Tetrachloroetbene
Toluene
Chlorobenzene

Water tert-Butyl Methyl ether
Acetone
1,2-Dichloroethene (di/tnna)
Trichloroetbene
Benzene
Tetrachloroetbene
Toluene
Chlorobenzene
Xylene (total)

Water Benzene
Chloroform
1,2-Dichloroethene (ca/tnns)
Ethyibenzene
tert-Butyl Methyl ether
Methylene Chloride
Tetrachloroetbene
Toluene

9.1
280
11
90
23
31
13
47
42
22

15
2.1
43
180
150
8.7
48
15

56
140
12
62
^A
6.4
6.7

110
45
43
3.4
17
S2
\2
IjO
Z6

9.4
5.4
270
52
4.1
23
52
19

J

J
J

J
J
J
J
J

J

J
J
J

J
J

J
J

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

10
10
10
10
10
10
10
10
20
10

10
5
5
5
5
5
5
5

50
25
25
25
25
25
25

5
10
5
5
5
5
5
5
5

10
10
10
10
10
10
10
10

ug/L
ug/L
ug/L
ug/L
ug/L
»g/L
ug/L
og/L
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
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Table4(cont'd)

Analytical Results Summary for Water Samples
Texaco Tutu, December 1993

Sample*
Volatile Organic OmpMradc

Matrix__________(Mefli»dtZ4»)_____ Units Ltndts* Unite

Trichloroethene
Xyieue (total)

14
26

ug/L 10
10

ng/L
ug/L

Oil/Water Separator Water
9312011240

ND

Waste Water Tank 1 Water
9312111645

Benzene
1,2-Dichloroethene (ds/lrans)
tert-Butyl Methyl ether
Metbylene Chloride
Toluene
Xytene (total)

1000
46 J

3400
340
200
510

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

120
120
120
120
120
120

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Waste Water Tank 2
9312111650

Water Acetone
Benzene
Ethylbenzene
tert-Butyl Methyl ether
Metbylene Chloride
Toluene
Xytene (total)

100
150
60
630
61

ug/L
ug/L
ug/L
ug/L
ug/L

13 J ug/L
740 ug/L

50
25
25
25
25
25
25

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ND = Not Detected G:\54173\TXDAT3SM-WQ2
J = Result is detected below the reporting limit or is an estimated concentration.
D - An reporting limits raised due to matrix interferences.
B - Compound is detected in the blank.
•Reporting limits are the lowest concentration of analytes that can be reliably determined within specified limits of precision
and accuracy under routine laboratory operating conditions.
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Tables
Summary of Waste Oil Drums Field Screening, Arthur D. Uttle Texaco Tutu Investigation

December 1993

Drum if

500
501
502
503
504
505
506
507 »C
508
509
510
511
512
513 •
514
515
516
517
518
519 *C
520
521
522

Location

Weal Wall
WeatWall
West Wall
Well Wall
West Wall
West Wall
Weal Wall
West Wall
West Wall
West Wall
West Wall
West Wall
West Wall
West Wall
West Wall
Weal Wall
East Wall
Bast Wall
Bait Wall
Bait Wall
Bad Wall
Bait Wall
Bait Wall

ADL Field
Screen
(ppm)

400
400
...

0
200
200
600
0
0

100
500
300
600
0
0
...
...

300
600
200
0
...

Hnu
(ppm)

60

35
25
20
20
20

50

4
0

2.5
9

70

Comments

empty
oil
oil
empty
oil
oil
oil
labeled greaie
labeled grease
oil
oil
oil
oil
oil
oil
oil
ilalned soil
mix, H2O/oll
mix
mix
oil odor
oil odor
bulging, not opened

Drum*

523 »C
524
525
526
527
528
529
530
531
532
533
534 •
536
537
538
539
540
541
542
543
544 •
545
546

Location

Bail Will
BMlWall
Bait Wall
Baal Wall
Bail Wall
Bast Wall
Bad Wall
Ba.«W.II
Bait Wall
EulWaH
BaalWall
Bad Wall
Bait Wall
Bail Wall
Bad Wall
Bail Wall
BattWall
Bad Wall
Bait Wall

North Wall
North Wall
North Wall
North Wall

ADL Field
Screen
(ppm)

500
0

200
300
300
_
100
7800
300
_
200
800
_
200
...
...
...
200
...

—
600
...
300

Hnu
(ppm)

2
9

30

5
4

40
14

2
0
6
0
4

Comments

oil
oil/water
oil

wild*

wild*

can't open
oil/water
oil/water
can t open
oil/adsorb pad*
soilAiMh
adtoibpadi
can't open
mix
*d«ort> pad*
uaed (ample equip.
oil
adsorb pad*
oil

'Si

• Drum telected for Individual sample
*C Drum (elected for composite (ample
West wall location • Drum* (tored along north tide of north canopy on pallet*
Bait wall location - Drum* (tored along ea*t retaining wall
North wall location - Drum* itored along wall at northead corner of property

O:\54153\olldrum.wql
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Table 6

Arthur D. Little Dec. 93 Sampling, Split Sample Analytical Results

Matrix Depth (Method 9240) R*c*lt Dntts Limits* Units

Inflt. Tank Bottom Soil 0"-3" 1st ND
9312110950

Inflt Tank Bottom Soil 0"-3" 2nd ND
9312111025

lnflt. Tank Bottom Son <T-8" 3rd ND
9312111100

Inflt Tank Bottom Sofl (T-8" 4th ND
9312111135

Drum 544 Waste Oil NA
9312130945

Methytene Chloride
Acetone
o_____^DCaBCQC
Toluene
Ethylbenzene
Xyiene (total)

2J5 Me/Kg
1.9 J Mg/Kg

0.22 j Mg/Kg
1.8 Mg/Kg
4.7 Mg/Kg
19 Me/Kg

1.0 Mg/Kg
zo Mg/Kg
1.0 Mg/Kg
1.0 Mg/Kg
1.0 Rig/Kg
1.0 Mg/Kg

Dnims 519,523̂ 07 Waste Oil NA
9312130955

Metbyfene Chkxide
Benzene
Toluene
Ethylbenzene
Xyiene (total)

7.8 Mg/Kg
2J J Mg/Kg
160 Mg/Kg
15 Mg/Kg
49 Mg/Kg

5 Mg/Kg
5 Mg/Kg
5 Mg/Kg
5 Mg/Kg
5 Mg/Kg

Drum 534 Waste Oil NA
9312131010

Melhylene Chloride
Toluene
Ethylbenzene
Xyiene (total)

12
0.16
0.62
1.2

Mg/Kg
Mg/Kg
Mg/Kg
Mg/Kg

0.5 Mg/Kg
0.5 Mg/Kg
0.5 Mg/Kg
OJ Mg/Kg

Dram 513
9312131040

Waste Oil NA 1,1,1-Trichloroethane
Tetnchloroethene
Toluene
Ethylbenzene
Xyiene (total)

77 Mg/Kg
56 Mg/Kg

550 Mg/Kg
150 Mg/Kg

1200 Mg/Kg

50 Mg/Kg
50 Mg/Kg
50 Mg/Kg
50 Mg/Kg
50 Mg/Kg

MW-3
9312131420

Water NA Nitrate* Nitrite as N 038 Mg/L 0.050 Mg/L

ND = Not Detected
J = R«-milt k ArtrrtrA hrin» the reporting Kmit r«f k an Mtimat^ fOfwnHratkm
•Reporting limits are the lowest concentration of analytes that can be reliably determined within specified limits of
precision and accuracy under routine laboratory operating conditions.

G\S4153\ADLSPTSM.WQ2
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Phase I Remedial Investigation Report
St. Thomas, U.S. Virgin Islands

and Figure 11, and detailed analytical sheets
are included in Appendix H. In addition.
Figures 12a and 12b show the shallow and
deep zone dissolved BTEX plumes, respec-
tively, under and south of the Texaco site.

5.2 J PETROLEUM-RELATED CCWEUONANTS

Petroleum-related constituents were
detected in shallow monitor wells at and south
of the site. No free-phase hydrocarbons were
measured in any of the wells. The highest
dissolved BTEX concentrations were found in
shallow monitor well TT-4 (68,000 ppb), which
was drilled in the middle of the old UST pit
where petroleum discharge occurred. BTEX
concentrations in the shallow zone are as high
as (48,000 ppb) in TT-1, but diminish abruptly
toward TT-5 (55 ppb) to the east, MW-4 to the
west (22 ppb), and TT-2 (5 ppb) and MW-3 (12
ppb) to the north (Figure 12a). Benzene
concentrations in the shallow zone range from
1 ppb (a T value in TT-2) to 23,000 ppb in TT-
4. TT-6, a shallow zone well in the Four Winds
Shopping Center parking lot, showed a total
BTEX concentration of 2.1 ppb, which was
entirely a benzene'T value. BTEX was not
detected in MW-6 or MW-7 during the most
recent sampling of those wells. MW-6 provides
closure of the BTEX plume to the west, and
MW-7 provides dosure to the southeast. The
center of mass of the shallow aquifer BTEX
plume in the area of the Tutu station appears to
be directly under the south end of the Texaco
site (Figure 12a).

BTEX concentrations in deep monitor
wells on site range from non-detects to 2,545
ppb (in TT-ld). The most recent analysis from
the Tillett supply well showed a total BTEX
concentration of 7 ppb, whereas the most
recent sample from MW-6d was non-detect for
BTEX. BTEX contamination in the deeper
aquifer likewise appears to be centered dose to
the Texaco site (Figure 12b).

MTBE concentrations in the shallow zone
range from 0 ppb (MW-3) to 52,000 ppb (TT-4)
under the site, and 150 ppb in TT-6 (table 4).
The only deep well in which MTBE exceeded
T values was TT-ld (1,500 ppb), under the
Texaco site. MTBE is a gasoline additive that is
commonly associated with BTEX constituents
in product releases. There are currently no
Federal or territorial standards for MTBE in
ground water.

5.2.2 HALOCENATED VOLATILE ORGANIC
COMPOUNDS

HVOCs were detected in deep and
shallow groundwater under the site and in
shallow groundwater in TT-6. The primary
compounds detected were 1,2 dichloroethene
(DCE), trichloroethene (TCE), tetrachloro-
ethene (PCE), and vinyl chloride, constituents
found in groundwater throughout the Tutu
Gut area. In addition, acetone, methylene
chloride, chlorobenzene, and chloroform were
also detected in some wells (Figure 11).

The compound with the highest concen-
tration in both deep and shallow groundwater
was 1,2 DCE. Its concentration ranged from 43
to 280 ppb in shallow groundwater and from
270 to 520 ppb in deep groundwater wells
under the site (Figure 11 and Table 4). HVOC
concentrations in shallow monitor wells TT-1
and TT-4 may have been masked by interfer-
ence of BTEX constituents.

Total HVOC concentrations under the site
were higher in the deep monitor wells than in
the shallow wells (Figure 11). Concentrations
in the deep wells ranged from 364 ppb (MW-
4d) to 825 ppb (TT-ld), whereas those in
shallow wells ranged from 97 ppb (MW-4) to
423 ppb (TT-5). The total HVOC concentration
in TT-6 in the Four Winds Shopping Center
parking lot was 271 ppb.

34 Environment*! Science
•nd Engineering
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CONCRETE

CHLOROFORM - 1.4 J
1.2 OCE - 210 ppb
l*« Ct - 7.8 ppb

PCE - 30 ppb
TCE - 10 ppb

BENZENE - 1.0 J
TOLUENE - 1.2 J
XYLENE - 2,5 J

UTBE - 3.0 J

SEWER LINE

6T PIPE'

I VENT SB-6

SB-4

.C.O. (800)

IG/SB-1

OW/SB-1

MW-4
ACETONE - 45 ppb
1.2 OCE - 43 ppb

TCE « 3.4. ppb
PCE ~ 5.2 ppb

BENZENE - ITppb
TOLUENE - 1.2 J

CHLORO BENZ - 1.0 J
XYLENE - 2.6 J

UTBE - 110 ppb

O/W SEPARATOR LIQUID
VOCs - nd
STEX - nd

SB-1,

C.O.

r-3d

MW-3
(222)

OFFICE SB-5

MW-4
(98)

MW-4D
J3«4)

\

MW-4d
CHLOROFORM - 5.4 J
1.2 DCE - 270 ppb

Me O - 23 ppb
PCE - 52 ppb
TCE - 14 ppb

BENZENE - 9.4 J
ETHYLBENZ - 5.2 J
TOLUENE - 19 ppb
XYLENE - 26 ppb

UTBE - 4.1 J

ACETONE « 1700 J
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5.2.3 QUALITY ASSURANCE/QUALITY CONTROL
ANALYTICAL RESULTS

Low levels of organic compounds were
detected in QA/QC samples by the laboratory.
The QA/QC analytical results are presented in
Appendix I.

Acetone and carbon disulfide were
detected in a rinsate sample from the hand
auger bucket after equipment decontamina-
tion. These compounds were detected at 28
and 4.2 ppb, respectively, and were assigned J
values by the laboratory.

Carbon disulfide was detected in one
field blank. It was detected at 1.6 ppb and
assigned a J value.

Acetone, xylene, and methylene chloride
were detected in three trip blanks. They were
detected at 1.9,1.5, and 7.9 ppb respectively.
The acetone and xylene were assigned J values
by the laboratory.

Acetone was detected in one method
blank. It was detected at 2.4 ppb, and assigned
a J value by the laboratory.

<*•
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6.0 INTERPRETATION AND DISCUSSION OF
ANALYTICAL RESULTS

6.1 Son. IMPACTS

The investigation of the unsaturated zone
at the Texaco site focussed on impacts related
to releases of petroleum product from the
former UST pit site, and potential releases of
oily wastes and HVOCs from various waste
management units. The native soil under the
site appears to consist of moderately plastic,
sandy day to highly plastic clay. The underly-
ing saprolith is composed of intensely weath-
ered volcanic bedrock and has a high propor-
tion of moderately plastic day matrix Field
observations suggest that bom the soil and the
saprolith appear to be capable of retarding
ansport of heavier hydrocarbons.

6.1.1 PRODUCT RELEASES

Soils in and around the former UST pit
site appeared to be impacted by petroleum
product-related constituents possibly due to
product leakage from the original USTs or from
related plumbing. BTEX concentrations were
greatest in soils analyzed from 5 feet in TT-ld,
but do not appear to extend below 10 feet in
the affected area. The old UST pit and the area
around it were previously excavated and
replaced with gravelly clay obtained from an
off-site source. This gravelly fill was also
impacted by product that probably remained
in the soil surrounding the excavation.

The depth to bedrock in the area of the
old UST pit is approximately 16 to 17 feet,
which is at least 7 feet below the base of the
excavated pit The bedrock underlying the TT-
1 well duster location is approximately 22 feet
below the surface. The thickness of the
saprolith at these locations ranges from 5 to 7
"eet Gasoline may have been able to penetrate

^_xhe saprolith and enter the fractured bedrock
aquifer at this location because the saprolith
may be more permeable to lighter hydrocar-
bons than to heavier waste oil or water.

HVOCs were dearly not released from the
USTs.

6.13 WASTE MANAGEMENT UNITS

All the waste management units at the
site were inspected for structural integrity to
determine their potential for release of con-
taminants to the soil and underlying ground-
water aquifer. None of the units have been in
service since 1992. The three service bay
sumps were drained and sediment shoveled
out prior to inspection.

Although an apparent breach was found
between a wall and the concrete floor of the
east service bay sump, soil sampling adjacent
to this unit in SB-3 show that soils were not
impacted from this breach. The middle service
bay appeared intact, and its adjacent soil
boring also free from impact. An underground
water line leak near the west service bay may
have facilitated release of heavy oil from a
breach around the outlet pipe in that sump, but
impact was limited to a few inches above the
soil/saprolith contact. The saprolith itself did
not appear to be impacted. Depth to bedrock
at mis location is approximately 15 feet below
the surface. The thickness of saprolith here is
approximately 10 feet.

The oil/water separator was visually
inspected after deanout and found to be intact
except for some deterioration of concrete
around inlet and outlet pipes that run to the
service bay sumps and infiltration gallery,
respectively. A soil boring placed on the
southwest (down-slope) side of this unit
showed soil staining to a depth below the base
of the separator, but no impact to the underly-
ing saprolith. Bedrock at mat boring location is
estimated at 17 feet below the surface, with at
least 6 feet of saprolith below the impacted soil.
The staining was probably the result of release
of waste oil from the breached concrete around
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the inlet pipe from the west service bay sump,
which may have migrated a short distance
through the soil under the influence of water
that was leaking from the underground water
supply pipe. There is no evidence that the
waste oil here has penetrated below to the
saprolith.

The interior of the infiltration gallery did
not contain any fluid at the time of this investi-
gation, and the walls of the unit appeared
intact A total of five separate samples of
sediment taken from the base of this unit were
analyzed for VOCs, but no VOCs were de-
tected in any of the samples. The base of the
'nfiltration gallery (10 feet below the surface) is

^oelow the soil/saprolith contact, which at this
location is at approximately 7 to 8 feet below
the surface. Depth to bedrock here is approxi-
mately 14 feet below the surface, which is 4 feet
below the known base of the unit There is
currently no evidence that VOCs reside in the
infiltration gallery, although low concentra-
tions of petroleum hydrocarbon-related
compounds were detected in previous sam-
pling events by others (Geraghty and Miller,
1993a). No HVOCs were ever reported in
wastewater samples from the infiltration
gallery. The infiltration gallery was designed
to allow wastewater to penetrate the saprolith.
This may have carried low concentrations of
petroleum hydrocarbon contaminants into
ground water in the past.

The septic tank was measured at 9 feet
deep after it was drained of what appeared to
be relatively dean water. No evidence of
staining was found in the soil or saprolith in
adjacent boring ST/SB-1, and analyses of soil
from above the soil/saprolith contact did not
reveal any detectable VOCs. Bedrock under
this unit is approximately 13 feet below the
surface, and the overlying saprolith is approxi-
mately 6 feet thick. It does not appear this unit

has ever contributed contaminants to the soil,
saprolith, or fractured bedrock.

Minor oil staining encountered in boring
SB-6 was restricted to a very thin zone in the
soil that directly overlays the saprolith. Con-
taminants analyzed from the soil sample
included ethylbenzene, acetone, 2-butanone,
and carbon disulfide. It is likely that the
ethylbenzene was derived from UST pit soils
that were stockpiled at this location prior to
their removal from the site. The soil here was
excavated and replaced during installation of
the municipal sewer hookup to the service
station in 1992. The acetone and 2-butanone
are most likely ambient (airborne) contami-
nants that are common combustion products of
auto engine exhaust, or laboratory contami-
nants. Carbon disulfide is a common product
of bio-organic emissions from soil. It was not
possible to determine if this impact extended
down into the underlying saprolith because it
was not possible to site the drill rig over the
hand-augered hole due to obstructions. How-
ever, based on soil impacts observed in other
boreholes where the saprolith was penetrated
(e.g., UST area, OW/SB-1, SB-1), penetration of
this impact through the sparolith in SB-6 is not
expected. The saprolith here is approximately
7.5 feet thick.

6.13 WASTE On. DRUMS

Soils beneath the former drum storage
areas sampled by borings SB-4 and SB-5 did
not appear to be impacted by any spillage
waste oil drums. Laboratory analyses of
composite samples from selected waste oil
drums, collected by Arthur D. Little and split
by GCL during the field investigation, are
dominated by BTEX constituents, although one
composite sample showed 133 ppm total
HVOCs (1,1,1-TCAand PCE). Although these
solvents may have been present in the small

in
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quantities of commercial engine degreasers
and solvents that may have been used at the
site, there is no evidence that these compounds
are present in site soils or the base course sand
of the infiltration gallery on site.

6.2 GROUNDWATER IMPACTS

6.2.1 SUBSURFACE PERMEABILITY ZONATION

Groundwater gradients in the vicinity of
the Texaco site are strongly controlled by
vertical fractures in the non-weathered, volca-
nic bedrock, and are generally to the south
inder the Texaco Tutu site (Figures 12a and

^i2b). The most transmissive fractures appear
to be below the saprolith/bedrock contact
Although static water levels in the new moni-
tor wells are above the saprolith/bedrock
contact, the saprolith appears to have low
permeability and can probably be considered a
semi-confining (i.e., leaky") layer. The onset
of water production below the saprolith in the
monitor well borings appears to confirm that
the saprolith does not contribute significantly
to the groundwater budget under the site. The
lack of visible impact to the saprolith from
waste oil releases at the site suggests that the
weathered, clayey saprolith has low permeabil-
ity and transmissivity to petroleum-related
compounds.

BTEX CONTAMINANT TRANSPORT

Shallow and deep groundwater under the
Texaco site have been impacted by BTEX
contaminants, but BTEX contaminants are
more prevalent in shallow groundwater wells
at the site. The center of mass of the shallow
water BTEX plume related to the release at the

, Texaco site is confined to within 100 feet from
the point of discharge (Figure 12a). BTEX
constituents on the upgradient side of the

Texaco site are present only as "J" values in TT-
2andMW-3. Benzene was the only BTEX
constituent detected in groundwater in well
TT-6, but its concentration there was 2 ppb
benzene (a T value), which is below Federal
standards of 5 ppb. Benzene concentrations
above the 5 ppb standard are confined in the
shallow aquifer to the area of the plume north
of TT-6 (Figure 12a).

BTEX constituents were not detected in
deep groundwater on the upgradient side of
the Texaco site in TT-3d, and are present only
as "]" values in the adjacent shallow monitor
well(MW-3). Deep BTEX contamination and
benzene concentrations in excess of the 5 ppb
standard in the deeper aquifer are limited to
the area north of the Tillett supply well and
centered immediately south of the Texaco site
(Figure 12b).

The current configuration of the shallow
water BTEX plume in the area of the Texaco
site reflects the strong influence of the Tillett
supply well in containing the plume in proxim-
ity to the point of release, after the release
occurred and before cessation of pumping
from that well. The original gasoline release
was directed southward toward, and captured
by, the Tillett well in response to past
pumpage. Capture of the plume by that well
inhibited downgradient migration of BTEX
from the Texaco release to less than 400 feet
from the point of release. This well probably
provided additional degradation of the dis-
solved phase contaminants by turbulent
sparging along the producing fractures in the
vicinity of the Tillett wellbore. The well is
completed open-hole from 15 to 100 feet below
the surface. Pumpage from this interval was
adequate to cause migration and breakthrough
of the plume at mis location, and vertical
transmission of BTEX constituents deeper into
the aquifer. After the Tillett well stopped
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pumping, the plume remained relatively stable
and more concentrated near the source
Impacted soils around the old UST pit may
have provided a low-level, continuing source
of additional hydrocarbons after the UST pit
was excavated and closed.

623 HALOGENATED VOLATILE ORGANIC
COMPOUND CONCENTRATIONS AND SOURCES

HVOCs were detected in shallow and
deep ground water monitor wells at the Texaco
site. Total HVOC concentrations are higher in
the deep versus the shallow monitor wells
" îgure 11), indicating a moderate, downward
ertical gradient under the site. The highest

concentration of these compounds in the
shallow zone were found in TT-5 on the east
side of the site, whereas the lowest total
concentration in shallow water was found in
MW-4, downgradient from the oil/water
separator and infiltration gallery. Concentra-
tions of chlorinated organic compounds are
higher in deep ground water wells. The highest

concentrations on site were found in TT-3d and
TT-ld (809 ppb and 825 ppb, respectively), and
diminish in MW-4d (364 ppb) upgradient from
TT-ld (and downgradient from the oil/ water
separator).

It is likely that the primary sources) of
HVOCs is from east and possibly north of the
Texaco site, and that these constituents mi-
grated vertically down through the aquifer as
they advanced downgradient from the
source(s), producing higher concentrations at
depth. A vertical downward groundwater
gradient has been documented in the upper
Turpentine Run area (Geraghty & Miller,
1993a). If HVOCs had been derived from the
Texaco site, it would be expected that higher
concentrations would be found in the shallow
aquifer under the site than in the deep aquifer.
The lack of any soil source for HVOCs on the
Texaco site further indicates mat these com-
pounds were not derived from this site, but
migrated into groundwater under the site from
an off-site source(s).
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7.0 CONCLUSIONS

The results of GCL's first phase investiga-
tion and analyses of sample splits of waste oil
drums and the infiltration gallery at the Texaco
Tutu service station show that

• BTEX compounds are the only constitu-
ents detected in soil samples. These
constituents are associated with residual
contamination from the gasoline dis-
charges from the old UST pit and minor
breaches in one service bay sump and
the oil/ water separator. BTEX constitu-
ents include benzene, ethylbenzene, and
xylenes in soils dose to the old UST
release point Only ethylbenzene is
found in soils near the waste manage-

^ ment units.

• HVOCs were not detected in any soil
samples on the site or samples recovered
from the bottom of the infiltration
gallery.

• Other VOCs detected in soils, which
include acetone, carbon disulfide, and
2-butanone, are most likely ambient
(airborne) and/or laboratory contami-
nants.

• HVOCs were found in one waste oil
drum composite sample and may be
related to commercial solvents used in

small amounts at the site. However, no
HVOC compounds were detected in on-
site soils, including soils under the drum
storage areas.

BTEX found in ground water north of TT-
6 appears to be attributable to release of
gasoline from the old UST pit and
associated piping at the Texaco service
station. Bedrock structure and vertical
fracture systems directed most of the
release to the south.

Natural processes of volatilization and
biodegradation effectively attenuated •
BTEX after less than 400 feet of transport
downgradient, aided by pumping and
suspected induced sparging in the Tillett
supply well when it was still in opera-
tion.

Contamination in excess of 5 ppb ben-
zene extends to a depth of approximately
53 feet below land surface (TT-ld), but is
limited to the area north of the Tillett
supply well. Deep contamination was
not detected down to a depth of 53 feet
upgradient on the site (TT-3d).

HVOCs observed in groundwater at the
site are from sources upgradient of the
Texaco site.
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8.0 REMEDIATION STRATEGY

This investigation demonstrates that the
HVOCs (CERCLA wastes) observed in ground-
water beneath the site originate from off-site
sources and that HVOCs are not present in site
soils. We understand that a CERCLA remedial
action is being conducted to address HVOC
contamination of groundwater in the area,
including the groundwater beneath the Texaco
Tutu site. A proposed CERCLA remedial
technology that addresses HVOCs may also
mitigate the VOCs (petroleum hydrocarbons)
that originate from the Texaco Tutu site. This
possibility was considered during the develop-
ment of the remediation strategy for the Texaco
Tutu site.

^ This report also concludes that the
petroleum hydrocarbon groundwater plume
emanating from the Texaco Tutu service station
is stable and not migrating further
downgradient. Thus, there is no immediate
need to remove these petroleum hydrocarbons
in groundwater in areas off site. GCL proposes
to implement a remedial strategy on site. This
remedy can be integrated with whatever
remedial strategy is selected for the forthcom-
ing CERCLA action.

GCL proposes soil-vapor extraction
technology to remediate hydrocarbon contami-
nation associated with the Texaco Tutu site.
The vapor extraction system for the Texaco
Tutu site will remove hydrocarbons from the
soils of the source area (former UST site) and
the groundwater plume center-of-mass.
System operation is flexible, and will allow
field modifications according to the responses
observed during the initial period of operation.
These modifications will be made in order to
optimize the effectiveness of the system in
removing hydrocarbon mass.

44

8.1 SYSTEM DESIGN PARAMETERS

The ultimate goal of operating a soil-
vapor extraction system for the Texaco Tutu
site is to remove petroleum hydrocarbons from
on-site soils and underlying groundwater. The
system presented in this section is designed to
remediate hydrocarbon-bearing soils in the
vicinity of the former UST pit, and dissolved-
phase hydrocarbons in the groundwater
underlying the southern portion of the site.
Hydrogeologjcal assumptions and conditional
parameters taken into consideration for this
proposed system include:

• Groundwater flow is generally to the
south. The flow is controlled by major
fractures in the bedrock and pumpage
from area water wells.

• The most transmissive fractures are
below the saprolith/bedrock contact,
based upon the onset of •water produc-
tion observed during the drilling of the
monitoring wells.

• BTEX concentrations are higher in the
shallow zone groundwater (30 feet or
shallower) than the deeper zone ground-
water by more than an order of magni-
tude.

• Upgradient wells show little impact of
BTEX constituents, but contain solvent
contamination from an off-site source(s).

• The remedial system must not induce
further migration of off-site chlorinated
solvents contained in groundwater onto
the site.

• The day-rich soil and interstitial clay in
the saprolith may limit the effective
radius of influence of the soil-vapor
extraction system.
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GENERAL PRINCIPLES OF VAPOR
EXTRACTION

Vapor extraction technology refers to the
use of forced air ventilation of soil to remove
VOCs that vaporize from the soil into the
moving air stream. Vapor extraction can be
used to treat soil VOCs in situ or ex situ.
successful use of this technology in situ is
dependent on having a thorough understand-
ing of site hydrogeology and chemical distribu-
tion. For in situ soil-vapor extraction, VOCs
are removed under vacuum from recovery
wells screened in the vadose zone and monitor
wells that span the vadose-groundwater

^rface, and removed from the soil by
the off-gases.

Soil-vapor extraction at the Texaco Tutu
site is constrained by the presence of day-rich
soils and underlying saprolith. However, on-
site soil contamination is spatially limited. The
highest concentration of BTEX constituents in
the soils are located in the vicinity of the old
USTpit. The pit area was excavated and
replaced with gravelly clay. The fill material in
this area provides a more porous media for soil
venting. Soil venting is considered to be
appropriate at this location due to the flexibil-
ity of the proposed system. From past GCL
experience with other soil-vapor extraction
systems applied to sites with similar soil
characteristics and contamination, reducing the
moisture content in the vadose zone wfll
significantly increase the air permeability.
Held studies indicate that as water saturation
in the vadose zone drops below 50 percent, the
relative air permeability increases. The reduc-
tion in soil moisture at this site will gradually
increase the air permeability of the days due to

ying and desiccation. The radius of influ-
^_^ce for extraction wells will gradually in-

crease over time as the system operates. In
addition, with the dual purpose venting wells,

this drying-out process of the clays can be
directed to specific areas of impact.

8.3 CONCEPTUAL DESIGN FOR THE
TEXACO TUTU SITE

Based upon the results of GCL's field
investigation, hydrogeological models per-
formed by other consultants, and other investi-
gations performed at this site, we propose an
in situ soil-vapor extraction system for the site.
This technology produces a remediation
system that will result in rapid, cost-effective
cleanup of the Texaco Tutu site.

83.1 SPECIFIC DESIGN ELEMENTS

The system will draw soil vapors from
the southern portion of the Texaco site, an area
that displays the highest concentrations of
BTEX constituents at the site. The system will
consist of a sub-grade conduit that connects the
existing monitor wells TT-1 and TT4 with the
vapor extraction unit (Figure 13). A3-horse-
power vapor extraction unit will provide the
pressure gradient and extraction rate necessary
for optimal system efficiency. The delivery
lateral, constructed with 2-inch schedule 40-
PVC, will connect the monitor wells to the
vapor extraction unit. The delivery lateral,
gauges, and associated sensors will be placed
in an 8-inch diameter corrugated aluminum
pipe, which will provide protection and permit
installation of other piping, if required, for
system design flexibility. The corrugated pipe
and lateral will be installed in a sub-grade
trench running northward from TT-1 to TT-4.
The piping will extend eastward from TT-4 to
the eastern wall of the site. The piping will be
brought above surface from that point and run
northward to the northeastern corner of the
property and to the extraction unit The
vacuum extraction system will be installed at
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this location due to proximity to power lines.
The system will also have a water knockout
tank to collect water vapor generated by the
system.

The monitor wells will be fitted with
downhole sensors to prevent water from rising
above the screened interval in the wells. When
water rises to within one foot of the top of the
screen, a bleeder valve win be activated to
allow ambient air into the well. The bleeder
valves will prevent overheating of the vapor
extraction motor and provide a more efficient
and reliable system.

Four drive points will be installed at 20-
*et intervals between TT-1 and TT-4, and

'eastward from TT-4 to the eastern property line
(Figure 13). The drive points will act either as
vapor extraction or air inlet wells for the
vadose zone underlying the southern portion
of the Texaco Tutu site. The drive points will
be constructed of 2 or 4-inch diameter steel
casing. They will have five feet of 0.020- to
0.060-inch screens at the lower portion of each
point. The drive points will be installed to a
depth of between 8 and 10 feet, and will be
above the water table.

The drive points will provide multiple
functions, and be fitted with three-way valves.
The three-way valves will allow these points to
act as observation points, vapor extraction
wells, or passive venting wells, depending on
system needs. Vacuum gauges installed on the
points will measure the radius of influence of
the vapor extraction wells TT-1 and TT-4. The

drive points will also be connected to the
extraction system, with the exception of drive
point 4 (which will be used for observation and
passive venting only), and will be utilized to
extract vapors from shallow site soils. The
three-way valves will also allow the drive
points to be disconnected from the system. All
of the drive points may be utilized as passive
venting wells and vacuum observation wells,
depending on need. Drive points 1,2, and 3
may also be used as vapor extraction wells.

Installation of the system will be followed
by a start-up/prove-out test to determine the
radius of influence of TT-1 and TT-4, evaluate
the efficiency and volume of vapors extracted
by the system, and ensure the system can be
remotely operated. The initial test, which will
test extraction well TT-4, is expected to take a
minimum of 72 hours. Vapors generated by
the system will be closely monitored to ensure
compliance with air quality standards for the
U.S. Virgin Islands during system operation.

833. SYSTEM OPERATION

After the initial testing of TT-4, the
system will be adjusted for maximum effi-
ciency. Primary extraction wells TT-1 and TT-4
will be used to their full extent to address the
contamination located in the soil at these
locations. Drive points 2 and 3 will also be
used as extraction wells to increase the radius
of influence and allow maximum application
of the vacuum extraction unit. Drive points 1
and 4 will operate in the passive venting mode
to augment the volume of induced air being
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Phase I Remedial Investigation Report
St. Thomas, U.S. Virgin Islands

pulled through the zone of contamination. If
necessary, drive point 1 can also be used as an
extraction well, if the air permeability of the
soil is less than predicted. The efficiency and
radius of influence of the system at a given
time can easily be determined by switching the
dry wells to the observational mode, allowing
the system to equilibrate, and measuring the
pressure drop at these points.

833 MONITORING

The results of the initial test will allow the
system network and pneumatics to be ad-

justed, as required. This system will allow
area-specific remediation efforts, as deemed
necessary. For instance, if vapor monitoring of
the drive points indicates that the northeastern
portion of the soil plume is mitigated to below
field detection limits, drive point 3 will be
switched to observational mode, and more
vacuum (thus, more vapors) will be extracted
from the areas surrounding TT-1 and drive
points 1 and 2.

An Operations and Maintenance Plan
will be developed after installation has been
completed.
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Appendix A— Representative Photographs of Field
Methods, Geology, and Site Activities at the

Texaco Tutu Service Station, December 1993
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(1) View of Tutu Service Station site from the southeast, showing traffic
barricades set up with 55-gallon drums at both entrances.

(2) Boring soils at SB-6 with hand auger. Drill rig in
background is set up at monitor well TT-2.
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(3) Drill rig being used to bore soils at site IG/SB-1.

(4) Taking soil samples of selected intervals through the drill rig using a
hand auger. This technique was used for obtaining soil samples

from certain soil borings and from monitor wells.
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(5) Jackhammering through cement to access soil borings around
cleaned-out service bay sumps (arrow).

(6) CP T/650 rig set up and drilling TT-1 cluster well Drilling at
this location required shielding of overhead power lines (arrow).
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(7) View, looking west, of drill rig set up over TT-6, in Four Winds Shopping Center parking lot.

(8) Drill cuttings and fluids were directed from each monitor well bore through a "blooey"
line connected to a temporary wellhead (A) and collected in a temporary, lined

collection pit (B). Drill waste was then transferred to drums (C).

HIT O(.:>'::< 14.18



(9) Blank casing (arrow) was set over well screens in each monitor
well. The casing was cut off below-grade after grouting.

(10) Injecting neat cement grout into monitor well TT-3d, using motorized mixer (right).
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(11) Typical subgrade completion of monitor well at site. An S-inch steel manhole was
cemented into place around the well casing, and a steel cap secured with bolts.

(12) All soil borings were backfilled with native soil and
concrete chips, and finished with cement.
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(13) Submersible pump (arrow) used to develop 4-inch monitor wells.

(14) Teflon bailers used to develop 2-inch monitor wells, and to obtain
water samples from monitor wells and oil/water separator.
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(15) Drill rig set up over temporary decontamination pad.

(16) Decontamination of well casing using portable steam cleaner. Steam cleaner was
used to decon all equipment and the rig between each monitor well and boring.
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(17) Interior view typical of service bay sumps prior to clean-out and inspection. Oily water
and sediment at the base of each sump was shoveled out and sealed in drums.

Outlet pipe from each sump lead to oil/water separator, but are all capped.

(18) Water being pumped out of septic tank prior to inspection.
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(19) Interior view, looking straight down from surface, of infiltration gallery. The upper
5 feet of the gallery is walled with cinder block and concrete (A), the bottom 5 feet

by cemented native boulders (B), and the base of the gallery is floored by
moist sand (C) at 10 feet below the surface.

(20) Interior view of water filling the oilAvater separator prior to clean-out
and inspection. Heavy rubber sheath covers the outlet drain (arrow).
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(21) Andesite breccia bedrock exposed behind Pueblo Foods. Note dominant fracture set (arrows).

(22) Weathered bedrock (saprolith) exposed north of site at Gomez School. Weathered
andesite boulders (A) are mixed with moderately plastic, interstitial clay (B).
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(23) View looking east from north end of Four Winds parking lot, at
Ramsey Motors (A), Antilles Service (B), Texaco Tutu Service Station (C),

and ridge that defines fault block south of Texaco site (D).

(24) Typical non-impacted clayey soil from under Texaco site (SB-1).
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(25) Staining from heavy oil in soils from 6.5 feet in OW/SB-1.

(26) Stained soils from 6.0 feet in TT-4 well bore, located
in the center of the former UST pit site.
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(27) West view across Texaco site after completion of Phase I activities,
showing waste water storage tanks (A), temporary

decon pad (B), and TT-1 well cluster (C).

"•or.

(28) Drums filled with monitor well wastes stored alongside
existing waste oil drums on east side of site.
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GCL
Environmental Soennsfs

Uarquette NW. Ste. 1100'Albuquerque, NM 87102
j) 842-0001 • FAX: (505) 842-0595

December 2, 1993

VIA TELEFAX

Mr. Adrian Schottroff
DPNR
Water Gut Homes-1118
Christiansted, St Crofat
U.S.V.I. 00820-5065

RE: ADDENDUM NO. 1 TO PHASE 1 SITE ASSESSMENT AND INTERIM
REMEDIAL MEASURES WORK PLAN, TUTU TEXACO STATION ST.
THOMAS, U.S.V.L, NOVEMBER 8, 1993

Dear Mr. SchottrofiE

Texaco has elected to obtain a soil sample north of SB-4 and adjacent to the property
fence. The boring will be advanced by hand auger and the sample will be collected at
approximately 5-foot depth or at auger refusal All work will be implemented in accordance
with the work plan. This sampling event will probably occur next week.

Sincerely,
H*GCL

. Hicks, CPG
Vice President

54173/5CHOTT.LTR
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GCL
£nvrron.7ien:a/ Scientists

Marauene NW. Ste. nOO-Albuqueraue, NM 87W2 ana Engineers
842-0001 • FAX: (505) 842-0595

December 9, 1993

VIA TELEFAX

Mr. Clifford Crooke
Environmental Specialist
Department of Planning and Natural Resources
Division of Environmental Protection
Suite 231
Nisky Center
St. Thomas, U.S.V.I. 00802

RE: ADDENDUM NO. 2 TO PHASE 1 SITE ASSESSMENT AND INTERIM
REMEDIAL MEASURES WORK PLAN, TUTU TEXACO STATION ST.
THOMAS, U.S.V.I., NOVEMBER 8, 1993

Dear Mr. Crooke:

H+GCL plans to drill a shallow monitor well to clearly delineate the down gradient extent
of petroleum hydrocarbon contamination near the Texaco Tutu Service Station. The
estimated extent of petroleum hydrocarbon contamination is shown on the attached map;
isoconcentration lines of total BTEX are in units of ppb. The proposed well, TT-6, is
located in the Four Winds Shopping Center parking lot, east of the storm sewer, south of
MW-6r and west of MW-7.

We have discussed the need for this well and the well location with Adrian Schottroff of
your staff. We have obtained permission from Four Winds Shopping Center to install the
well on their site. Mr. Lou Mazzullo of H+GCL, our on-site coordinator, should have filed
a well permit. The exact location of this well will be selected in the field by Mr. Mazzullo
after a utilities survey of the proposed location.

TUT CO5 1431



Mr. Clifford Crooke
Page 2
December 9, 1993

If you should have any questions concerning this well installation, please contact Lou
Mazzullo at the Texaco Tutu Service Station site. As discussed with Mr. Schottroff, we
plan to drill this well Friday, December 10.

Sincerely,
H+GCL

Randall T. Hicks, CPG
Vice President

RTH/pip/S4173/CROOK001.LTR

Enclosure

cc:
Adrian Schottroff, DPNR
Ivan A. Cooper, P.E. - Cooper Environmental, Ramsay Motors, Inc.
Donald P. Gatya, P.E. - ENSR Consulting and Engineering, Western Auto, Inc.
Bruce K. Green - Caribbean Hydro-Tech, Inc., Four Winds Plaza Partnership
Randall T. Hicks - H*GCL, Inc., Texaco Caribbean Inc.
David E. Langseth - Arthur D. Little, Inc., Laga
Kenneth L. Loy - International Technology Corporation, L"Henri, Inc.
Thomas F. Maguire, CPG - Blasland & Bouck Engineers, P.C., Esso, S.A.
Paul Ryan, Texaco

*GCL
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HCNT«U_ PROTECTION

GOVERNMENT OF THE VIRGIN ISLANDS OF THE UNITED STATES

DEPARTMENT OF PLANNING AND NATURAL RESOURCES
NISKY SHOPPING CENTER

sums «
CHARLOTTE AMALIE. ST. THOMAS. V.I. OO8O2

APPLICATION FOR PERMIT TO DRILL WELL DATE n^rf tmhf>T ini 1993

TO: Department of Planning and Natural Resources
Division of Environmental Protection
Nisky Shopping Center, Suite 45
Charlotte Amalie, VI 00302

In compliance with Title 12, Chapter 5, Virgin Islands Code, the undersigned

Caribbean Hydro-Tech, Inc.__________________
Name of Driller

P.O. Box 2070 Kingshill. St. Crolx. U.S. V.I. 00802______(809) 778-6551
Mailing Address Telephone Number

hereby applies for a permit to:

x Drill a well

______ Deepen an existing well

______ Clean and refurbish an existing well

on the property: ;_

Four Winds ShormiTIP
(Name of Property Owner)

Anna's Retreat. 392. St. Thomas -
(Estate, Lot Number and Island)

1-0-5604-0105-00
(Property Tax Number)

TUT CO 15 1434



Well Drilling Permit Application
Page 2

The well will be drilled to the approximate depth of 35 feet and will be A

inches in diameter. It will have 15 feet of casing, constructed of
PVC____ material, 20 feet of screening of 0.02'slot PVC____

(description of screen) and will have neat cement w/5Z bentonite (proposed type
of casing seal).

Purpose Of well: Monitoring of groundwater____________________________

The attached sketch (property map from Cadastral Survey) shows location of
proposed well relative to existing buildings or other physical features, the location
of existing wells on the property or nearby adjacent properties, and the location of
all known sources of contamination in the vicinity.

If pump will be installed by driller, answer the following:

Capacity of Pump
(GPM)

Horsepower
(HP)

Size
(inches)

A log showing the various strata or formations intersected by the well, formation
yields and quality, and casing and screening details will be forwarded to the Division
of Environmental Protection within 30 days after completion of drilling operations.

Fee of $10.00 is attached. (If check, please make payable to the Government of the
Virgin Islands)

^ __ XTPermit No.
of Property Owner

Slgnature/^ell Driller

DATE; JW/Q/<?3 APPROVED^

License No.K//?/~gv,2 -

DISAPPROVED:

REMARKS and/or SPECIAL CONDITIONS:

SIGNATURE OF WELL INSPECTOR:
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e£2 ,IB ._....,.______________ 8e:SI £6< s

rthy R Knutsoo Texaco Inc 2000 Weschester Avenue
My White Plain NY 106SO

Phone W4 2S3 4€33
F«* 814 253 4629

December 9, Z993

John K. Dema, Esq. ;-
1236 Strand Street/ suite 103
Christiansted, St. Croix, usvi
Dear Jack:
Per your discussion earlier today with Steve Kirkland, you are
aware that Texaco would like to drill a monitoring well on the Four
Winds Plaza parking lot tomorrow. The DPMR has requested that we
obtain a written indication of approval from Pour Winds to perform
such work before it can be initiated. Therefore, would you please
either sign below on behalf of Four Winds or obtain a signature
from an authorized party from Four Winds?

Thanks for your help. .

Sincerely,

granted for Texaco Caribbean Inc. or its
tive to drill a monitoring well in the parking

inds Plaza.
for the Four Winds Plaza Partnership

i***rip«»r <*j TUT OO5 1438
200d ___"~ ~ '——•'—— — Twan ODWOJ.



Appendix C — Lithologic Logs of Monitor Well Borings Drilled In
December 1993, Texaco Tutu Investigation
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UmOLOGIC LOG (CUTTWGS)
Poge 1 of 1

LOCATION MAP:

-h

EIESEL
PUMPa

TT-lo • IT-ID PUMPS
RT 38

__1/4 __1/4 __1/4 __1/4 S __ T __ R __

i nCATiON IP: TT-1SITE ID: TEXACO TUTU
SITE COORDINATES (ft.):
N____________________ E ________
GROUND ELEVATION (ft. MSL):__________
STATE- ST. THOMAS_____ COUNTY: U.S.V.l.
DRILLING METHOD- AIR ROTARY/HAMMER
DRILLING CONTR • CARRIBEAN HYDRO-TECH
DATE ^TARTFn- 12/8/93 OATF nOMPIFTFO-
FIELD REP.: MAZZULLO/MONTANO_________
COMMENTS: _________________________

12/8/93

LOCATION DESCRIPTION: SOUTH END OF STATION ALONG CURB. 5 FT. WEST OF TT-1D

WELL
CONST.

LITH. VISUAL 7.
SAMPLE

TYPE INTERVAL

LITHOLOGIC DESCRIPTION
(LITH.. GRAIN SIZE PROPORTIONS. WET COLOR.

RNDG., SRTG.. CONSOL.. DIST. FEATURES)

5-

•10-1

•15-

•20-

•25

•30

•35

-40

•45-

•50-

•PID

-HEAD-
SPACE

SPACE
-HEAD-

•PID

•PID

-PID

•PID
- p ID

•PID

5 ppn

94 ppn

48 ppn

19 ppn

7 ppn

0.0-0.5 CEMENT
0.5-5.0 CLAY = MODERATE GREENISH-GRAY C5B 5/1X

MODERATE PLASTICITY, SANDY TC PEBBLY
(20-25X.X WITH MILD WASTE OIL ODOR.

5.0-7.5 CLAY = OLIVE-GRAY C5Y 4/1), MODERATE
PLASTICITY, SANDY C10-15X) WITH SOME
LARGER ROCKS AND TREE ROOTS.

7.5-15.0 PEBBLY CLAY = GRAY-GREEN (5G 4/1),
MODERATE PLASTICITY, 15-SOX PEBBLES
(LOCALLY HIGHER PROPORTION).

15.0-21.0 WEATHERED BEDROCK = DARK GREENISH-
GRAY <5G 4/1), ALTERED ANDESITE AND
BASALT BRECCIA, WITH INTERSTITIAL CLA^

16 ppn • 21.0-36.3 VOLCANIC BRECCIA = FRACTURED, BLACK
<5G 2/1), BASALT BRECCIA, DOWN TD
FRACTURED, DARK GREENISH-GRAY <5G 4/1)

i AUGITE-ANDESITE BRECCIA. SLIGHT
121 ppn] GASOLINE ODOR TOWARDS BOTTOM.

24 ppn| TD = 36.3 FT.
I B/SCREEN = 30 FT.
' INITIAL WATER LEVEL = 12.45 FT. BGL

6 ppn |
i

5 ppn
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LJTHOLOGIC LOG (CUTTWGS)
Poge 1 of _ 1

LOCATION MAP:

4- 4-

DIESEL
PUMP ___

v TT-lo •IT-ID PUMPS
RT 38

_ i/* _ 1A _ 'A _ 1/4 s _ T _ R _

i OHATION in: TT- 1 DSITE ID- TEXACO TUTU
SITE COORDINATES (ft.):
N ___________________E ________
GROUND ELEVATION (ft. MSL):_________
STATE: ST. THOMAS______ COUNTY: U-S.V.I.
DRILLING MFTHOn- AIR ROTARY/HAMMER
DRILLING rnMTR- CARIBBEAN HYDRO-TECH______ '
DATE ^TARTFH- 12/7/93 DATF COMPLFTFH- 12/7/93~
FIELD RFP • MAZZULLO/MONTANO
COMMENTS: 5 FOOT SCREEN INSTALLED DUE TO HIGH

PRODUCTION

LOCATION DESCRIPTION: SOUTH END OF SERVICE STATION ALONG CURB. 5 FT. EAST OF TT-1

•15-

•20-

•25'

•30

35

KO

45

50

WELL
CONST

10'xJ
VC

hO'xc
PVC

lO'xc
PVC

u^-

!2'x.020

LITH. VISUAL X
SAMPLE

TYPE INTERVAL

HEAD-
' SPACE
HEAD-

' SPACE
HEAD-

" SPACE
•P ID

• P I D

• P I E

• P I D

• P I D

297 ppn

153 DP"

41 ppn

0.5 ppr

2.9 ppn

166 ppn
325 ppn

182 ppn

UTHOLOGIC DESCRIPTION
(LITH.. GRAIN SIZE PROPORTIONS. WET COLOR.

RNDG., SRTG., CONSOL. DIST. =I>TURES)

0.0-0.5 CEMENT
0.5-5.0 CLAY = DARK GREEN-GRAY <5GY 4/1),

MDDERATLY PLASTIC, SANDY (10-20X),
STAINED WITH HEAVY OIL.

5.0-7.5 CLAY = DARK DLIVE-GREEN/GRAY (5Y 4/1),
MODERATLY PLASTIC, PEBBLY (UP TD 5'
PEBBLES 10-20XX HEAVY OIL STAINED.

7.5-16.5 PEBBLY CLAY = DARK GREEN-GRAY (5G 4/1),
PEBBLES TO SMALL COBBLES, TURNING MOIST
AT 12 FT. (NOTE HAMMER BIT USED TO
DRILL OUT BELOW 10 FT).

16.5-25.0 WEATHERED BEDROCK = DARK GREENISH-GRAY
(5G 4/1), ALTERED ANDESITE TO BASALT
BRECCIA,. WITH GREEN-GRAY INTERSTITIAL
CLAY.

25.0-50.0 VOLCANIC BRECCIA = DARK GREENISH GRAY
<5G 4/1) AUGITE-ANDESITE BRECCIA AND
LOCALLY, BLACK (5G 2/1) BASALT BRECCIA.
LARGE OPEN FRACTURES AND PROLIFIC WATER
PRODUCTION BELOW 35 FT. GASOLINE ODOR
AT TOP OF FRACTURE ZONE.

6 ppn

TD = 53.0 FT.
B/SCREEN = 50.3 FT.
INITIAL WATER LEVEL = 12.92 FT. BGL
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UTHOLOGIC LOG (CUTTWGS)
Poge 1 of 1

LOCATION MAP: WALL
! «TT-2
1
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1/4 1/4 1/4 1 /4 S T

LOCATION DESCRIPTION
D
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• 5-
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WELL
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4
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>VC

LITH.

' <jy\ ? r;
— -——-—-—
. — . ———
- ——— —

<f>**.

-ill'

' — C /̂_a.-l

1** */ <. r

^ v r--

r ^T; 1 <
c rf •* ^T

, SITE
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in- TEXACO TUTU IOP-ATION in- TT-2
COORDINATES (ft.):

F
HMD Fl FVATIDN (ft MSI V
T- ST. THOMAS rOUNTY- U. S.V.I.
IINP, MFTnnn- AIR ROTARY/HAMMER
1 IMP, P.nNTR • CARIBBEAN HYDRO-TECH
- ^TARTFD- 12/4/93 DATF PPjMPI FTFD- 12/6/93
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MFNT<v

NORTHWEST SIDE OF SERVICE STATION (OPPOSITE ANTILLES AUTO)

VISUAL %

i i
i
!

i

i
i
1i i

i

SAMPLE

TYPE

— PID
— HEAD-

C pj]

— PII

ACE
D

3

INTERVAL

0 ppn
42 ppn
0 ppn

0 ppn

LITHOLOGIC DESCRIPTION
(LITH.. GRAIN SIZE PROPORTIONS. WET COLOR.

RNDG., SRTG.. CONSOL-, DIST. FEATURES)
0.0-0.5 CEMEN7
0.5-2.5 CLAY - REDDISH-BRDWN C10YR 3/4),

GRAVELLY TO SANDY <UP TD 40 Y.\ MOIST.
2.5-5.0 CLAY - DARK REDDISH-BRDWN C10R 3/4),

MODERATE PLASTICITY, SANDY TO PEBBLY
O57.X MOIST.

5.0-9.5 WEATHERED BEDROCK - DARK GREENISH-GRAY
(5G 4/1) ANDESITE BRECCIA, WITH DARK
GREEN-GRAY INTERSTITIAL CLAY.

9.5 10.0 CLAY - GRAYISH-GREEN (5G 4/1) BEDROCK-
DERIVED CLAY, WITH LARGE PEBBLES OF
WEATHERED BEDROCK.

io.c-17.0 WEATHERED BEDROCK - AS IN 5.0-9.5.

17.0-37.0 VOLCANIC BRECCIA = BLACK C5G 2/1) BASALT
BRECCIA, GRADING DOWN TD DARK GREEN-
GRAY (5G 4/1), FRACTURED, AUGITE-ANDE-
SITE BRECCIA.

TE = 37.0 FT.
B/SCREEN = 29.0 FT.
INITIAL WATER LEVEL = 11.62 FT.

* NOTE : HEA2SPACE READINGS VARIABLE DUE TO
HIGH MOISTURE CONTENT.
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LJTHOLOGIC LOG (CUTTNGS)
Poge 1 of _ ]_

LOCATION MAP:
WALL

+ + -+- OFFICE

TT

MW-3

1 PUMPS

1 SITE
D SITE
R) N
Y GRO
1 STAl
1 DRIL

DRIL
DAT!
FIEL
COM

.. 1/4 1/4 1/4 1/4 S T R REF

LOCATION DESCRIPTION
0
E
P
T
H

• •

5-

10-

• •

•15-

[20:

25-

30-

r •

•35-

I- •

j-40-
r

•45-

•50-

i :

WELL
CONST

2
P
B

1
2
X

p
B

2
X

P
B

S
P

i

VC
LANK

3 FT
2'

VC
_ANK

3 FT
2'

VC
_ANK

=

20-
LOT
VC
—
—
—
=

LITH.

-r-^-f
= @.%
'K\'a~ —&

'v?~AV=
^ __ t,/

V W f t*

-, •• r

A ^

1 A 7 - >

^v>:;
> * : » -

t«\~r v *7 ^ *• i

in- TEXACO TUTU IOr.ATION in- TT-3D
COORDINATES (ft.):

F
UNin FIFVAT1DN (ft MS! )•
•F- ST. THOMAS ' hntJNTY: U. S.V.I.
i IMP, UFTHDn- AIR ROTARY/HAMMER
l INP, nnMTR • CARIBBEAN HYDRO-TECH
- ^TARTFn- 11/30/93 HATF mupt rrrn- 12/6/93
n RFP • MAZZULLO/MONTANO
UFNTS- COMPLETION DELAYED WAITING ON
'LACEMENT OF AIR HAMMER PART

NORTHEAS" CORNER OF SERVICE STATION

VISUAL %

i

j

r. v
 c <- 1

<" v A *r
 v

-,/* i ""

f •'•'•'•» •» T v

. r Vi v v

»/ " V

!

j

i
i j

1

;

^H

!
1

1

1

SAMPLE

TYPE

- PID

i- PID

- PID

- PID

- PID

- PID

- PID

INTERVAL

0 ppn

0 ppn

0 ppn

0 ppn

0 ppn

0 ppn

0 ppn

i

LJTHOLOGIC DESCRIPTION
(UTK, GRAIN SIZE PROPORTIONS, WET COLOR,

RNDG., SRTG., CONSOL, DIST. FEATURES)

0.0-0.5 CEMENT
0.5-2.5 GRAVEL FILL
2.5-11.0 WEATHERED BEDROCK = DARK GREENISH-GRAY

C5G 4/1 > ALTERED ANDESITE BRECCIA, WITH
DARK GREEN-GRAY INTERSTITIAL CLAY.

110 550 VOLCANIC BRECCIA - DARK GREENISH-GRAY
C5G 4/1) AUGITE-ANDESITE BRECCIA, WITH
HEALED FRACTURES DOWN TO ABOUT 35.0 FT.

TD = 55 FT.
B/SCREEN = 53 FT.

TUT GO 5 1.443



LJTHOLOGIC LOG (CUTnNGS) •
Poge 1 of 1

I.OCATION MAP:

+ 4- - '~I OFFICE
i_ i ———————— i C

•TT-4 PUMPS

V 1 1V
1/4 1/4 1/4 1 /4 S T

LOCATION DESCRIPTION
D
E
P
T
H

•1

•1

-2

•2

5-

o-

5-

ID-

S'

•30'

•35-

•40-

•45-

•50-

. .

\
C

4
P
B

^

.

<

F

VELL
ONST.
r-t-1

t

vc
LAN

020-
;LD-
=vc=
—
^=^=

K

LITH.

i SITE

1 if*
S> GRO
| STA1
1 DRIL

DRIL
DATE
FIEL

R__ CUM

in- TEXACO TUTU | nr.ATION ID: TT-4
COORDINATES (ft.):

F
HMD Fl FVATinN (ft MSI V
-F- ST. THOMAS rniiNrrY- U. S.V.I.
HMO WFTMnn- AIR ROTARY/HAMMER
| iwn rnwTR • CARRIBBEAN HYDRO-TECH
- STARTFIY 12/2/93 HATF mMPLFTFn- 12/3/93
n RFP - MAZZULLO/MONTANO
UFNTS-

CENTER OF UST PIT AREA

VISUAL X

~J •» * •'
f̂ ,* - *, ."̂

*.* "g^;
*-"-*T! "-̂ J-a

î S„* *_ *-**.'

t^
=^y fa
1 1 <^> •

AJ4 V "

^>/" ^ ""

-» ^A J 1

1 \ * *"

:}V/f i

i

i

!

i

i

I

1

i

1

i

i
!

SAMPLE

TYPE

— HE
SF

-PI
UF

SF

— PI

AD-
ACE
D
AD-
ACE

D

INTERVAL

8.3 ppn

30.0 ppn
22.0 ppn

16.0 ppn

LITHOLOGIC ^DESCRIPTION
(LITH., GRAIN SIZE PROPORTIONS. WET COLOR.

RNDG.. SRTG.. CONSOL, DIST. FEATURES)

0.0-0.5 CONCRETE:
0.5-9.0 CLAVEY FILL = DARK GRAY TO GREENISH-

GRAr <5G 4/1), GRAVELLY CUP TO 40/O,
MODERATELY PLASTIC CLAY, WITH LOCALLY
MODERATE HEAVY-OIL ODOR.

9.0-16.5 VEATHERED BEDROCK = DARK GREENISH-GRAY
(5G 4/1) ANDESITE BRECCIA, WITH DARK
GREENISH-GRAY CLAY FILLING INTERSTICES.

16.5-36.0 VOLCANIC BRECCIA - DARK GREENISH-GRAY
<5G 4/1) AUGITE-ANDESITE BRECCIA, VITH
SPORADIC DIKES OR INCLUSIONS OF BLACK
<5G 2/1) BASALT BRECCIA. FRACTURES
NOTEABLE NEAR 26-27 FT. AND SOFT
VEATHERED ZONE NEAR 33 FT.

TD = 36.0 FT.
B/SCREEN = 28.5 FT.
INITIAL VATER LEVEL = 13.73 FT. BGL
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LTTHOLOGIC LOG (CtnTWGS)
Pooe 1 of

LOCATION MAP:

i<8> + + [E

DRAT)

OFFICE

SITE
SITE
N

——————— I TT_5 GRC
• STA1

PUMPS DRIL
1 1 DRIL

DATE
————————— FIFL

——————————————————————————————————— COM
. 1/4 1/4 1/4 1/4 ?.,.,.. T ... R ._

LOCATION DESCRIPTION
D
E
p
T
H

• 5-

•10-

•15-

•20-

25-

•30-

•35-

•40-

•45-
r ;
i

r.

WELL
CONST.

P
£

i

.

<

F

.
vc
LAN

=

—
^=
=

=
=
^^

J'
020
iLD
>VC
m
—
z^^

=
=

K

LITH.

V^i.L^^—
• —— ——— 1

——————

l^=-^=n
=^==;

~ft~C
n -»±\
i:4s
P^

^
y-> t. v

in- TEXACO TUTU IOCATION in- TT-5
COORDINATES (ft.):

. . .. E
iwr> FI PVATIDN m M<;I y I

T- ST. THOMAS rnilWTY- U.S.V.I.
IING M=-THOn- AR ROTARY/HAMMER
1 INf: nOMTR • CARIBBEAN HYDRO-TECH
- ^TARTFn- 12/3/93 HATF nnMPi rim- 12/3/93
n RFP • MAZZULLO/MONTANO
UFNTS:

EAST SIDE OF SERVICE STATION. NEAR AIR PUMP

VISUAL Z

\-

r-

-

j

!
[
I

I

!

I

i

i

i

SAMPLE

TYPE

-PID

SPACE
HEAD-
SPACE

- HEAD-
SPACE

INTERVAL

0 ppn
22 ppn

37 ppn

1 ppn

LITHOLOGIC DESCRIPTION
(LITH.. GRAIN SIZE PROPORTIONS, WET COLOR,

RNDG.. SRTG.. CONSOL. DIST. FEATURES) i
0.0-0.5 CONCRETE
0.5-2.5 SANDY CLAY = DARK GREENISH-GRAY

<5G 4/1), MODERATELY PLASTIC, SLIGHTLY
SANDY «10X).

2.5-4.5 SANDY CLAY - DARK GREEN-GRAY C5G 4/1),
HIGH PLASTICITY, VERY MOIST, WITH SOME
PEBBLES AND LESS THAN 102 SAND.

4.5-6.0 CLAY = MODERATELY REDDISH-BROWN
<10R 4/6), HIGH PLASTICITY, MOIST.

6.0-7.5 SANDY CLAY - DARK GREENISH-GRAY
<5G i/l), MODERATE PLASTICITY, VERY
SANDY (40X), SLIGHTLY MOIST.

7.5 27.5 WEATHERED BEDROCK - GREEN <5GY 4/1),
CLAY-RICH, WEATHERED ANDESITE BRECCIA.

27.5-38.0 VOLCANIC BRECCIA = DARK GREENISH-GRAY
<5G 4/1) TO OLIVE BLACK <5V 2/1),
FRACTURED, AUGITE-ANDESITE BRECCIA.

TD = 38.0 FT.
B/SCPEEN - 30.0 FT.
INITIAL WATER LEVEL = 15.5 FT. BGL.

* -IEADSPACE READINGS VARIABLE DUE TD
HIGH MOISTURE CONTENT.
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LJTHOLOGIC LOG (CUTTWGS)
Poqe 1 of

j LOCATION MAP:
TEXACO

FOUR
WINESSHOPPING ;
CENTER -

WESTERN
AUTO

__1/4 __1/4 __1/4 __1/4 S __ T __ R __

LOCATION ID: TT-6SITE in- TEXACO TUTU
SITE COORDINATES (ft.):
N_____________________E_________
GROUND ELEVATION (ft. MSL):_________
STATE: ST. THOMAS______ COUNTY: U.S.V.I.
DRILLING UFTHDD- AIR ROTARY/HAMMER
DRILLING rnMTR- CARIBBEAN HYDRO-TECH
DATE ^TAPTFrv 12/10/93 nATF
FIELD RFP • MAZZULLO________

12/11/93

COMMENTS' UNSTABLE HOLE CONDITIONS PRECLUDED
PLACEMENT OF 20 FT. SCREEN_______________

LOCATION DESCRIPTION: IN FOUR WINDS PARKING LOT 50 FT. NORTHEAST OF FOUR WINDS III WELL

WELL
CONST.

LITH. VISUAL
SAMPLE

TYPE INTERVAL

LITHOLOGIC DESCRIPTION
(LITH.. GRAIN SIZE PROPORTIONS, WET COLOR.

RNDG., SRTG., CONSOL.. DIST. FEATURES)
0.0-0.5———ASPHAL !—————————————————————————
0.5-1.5 CLAY = BRDVN <5YR 4/4), MODERATELY

PLASTIC. ND STAIN OR DDDR.
1.5-27.0 WEATHERED BEDROCK = GREENISH-GRAY

(5G 4/1) TO OLIVE-GRAY <5Y 4/1),
EXTREMELY WEATHERED ANDESITE BRECCIA,
WITH COBBLE TO BOULDERS IN WEATHERED
CLAY MATRIX. VERY FAST DRILLING.

5-

•10-

^20-

r25-

•45-

•50

-PID

- P I D

-PID

0.2 ppn

0 ppn

0 ppn

27.0-33.0 VOLCAMIC BRECCIA = GREENISH-GRAY
(5G 4/1) FRACTURED, AUGITE-ANDESITE TD
BASALTIC BRECCIA.

TD = 33.C FT. !

B/SCREEN = 13.5 FT. j
INITIAL WATER LEVEL = 6.0 FT. BGL. !

* NGTE : SEVERE CAVING FROM WEATHERED ZONE
FILLED HGLE UP TO is ri BG_.

TUT CO 5 .1446



Appendix D — Well Completion Diagrams,
Texaco Tutu Investigation, December 1993
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Appendix E — Monitor Well Development and Groundwater
Sampling Data Forms, Texaco Tutu Investigation, December 1993

Emrronmerral Science
and £ngm»*nng

TUT 005 1455



f

MONITOR WELL DEVELOPMENT
Page L*L

o "Hrru ) //

Date Time Method

Delta
Volume
(gallons)

Total
Volume
(gallons pll

f-
Tt Con

Turbidity
(NTU) Initials Comments

to -
II

50 // // / / / /

(111 ITZ-0
II -2,0 no

n II UeQ. // f/ II
n •20. 100 11 '1 II » ''

& -f———7

n ^ •; IL

Water level prc-dcvclopmcnl: post-development:

SO <*?*-'>

f

TUT 005 1456



Ground-Water Sampling Data Sheet
Page / of /

Well ID^T- /
Project N<
TOC Elevation

Date
Samplers f-

Project
Ground Elevation

Casing Diameter fID.ld'
Screened Interval (Below Surfaced 7 —

___ Material.
Water Level (From North Side, Inner Well Casing)_
Gallons/Ft OsCs*? Casing VoL (gals.) //•

Well Depth (from TOC)_
Water Column Length (fL).
x 3 = Purge VoL.

___ (((easing 4^m- (ayz)2 x ») x 7.48] Water Level Probe ID _____
p*~- PID Reading (background) &£__ Purging Method ^fa /x/Jl^Samplinp Method.

Discharge Water to ll*UtZ--fr (____ Condition of well.
Comments:____________________________

Military
Time

HEUMM

(510
1512

Rato-
(GPM)

Cam VoL oT Water
^ KemoTcd ,̂
Gak. CMJHI Vnfc

-2-
5"

/o

/O
/b
20

PID
fr-Locn. Value

Final Field Chemistry Measurements

PH
Temp.

EC
Continents

^ Oder-
K
. ft

n

Total Volume Purged (Gallons): Remarks:
Note: Field instrument calibrations must be logged in logbook prior to sampling.

Analytes

Bottle Type £
Preservative

Temperature

Filtered

Sample Number

Duplicate
Sample Number

Total # Bottles

CoC Form #

vr
VOCs

(EPA 8240)

;&40mlG

^CJ^
4'C

K/0
^5f2/o 15

^BiZ/0
<^W.
1-M

Fuels
(EPA 8015)

2x40 ml G

4°C

40

5^r

PCBs
(EPA 8080)

1x5 lit AG

4«C

Unfilt Metals

1x500 ml P
HNO^pH<2

4'C

Comments

Signed:
i-

Date: GEWORK/SAMPDAT1.FRM



MONITOR WELL DEVELOPMENT

WELL: ~TT- Id

Page

Dole Time Method

Deltn
Volume

(gallons

Tolnl
Volume
(gallons fll re Con

Turbldlt
(NTU) tnlilol Comments

mi &.
// 3
n

SS? 3 n
n /•z,
n 3 IB &&h n "

•0 lCt**i> tstn^, c'S

Wnlcr level prc-dcvclopmcnt: /^ • JO posl-dcvclopmenl: n

TUT 005 1.458



Ground-Water Sampling Data Sheet
Page / of /

Well IE
Project
TOC Elevation______
Casing Diameter QD,f£)_

Date
Samplers X-

Project.
________ Ground Hevation_
Screened Interval (Below Surface).

Material
Water Level (From North Side, Inner Well Casing)
Gallons/FL g?^/O Casing VoL fgals.1

- [((casing diam. (fty2/ x) x 7.48] Water Level Probe ID

Well Depth (from
Water Column Length
x 3 = Purge VoL.

T33~'

PID Reading (background).
Discharge Water to"7^/fe-
Comments:__________

Purging Method/^V- fczi
/ Condirion of well

SamUn Method

MlllUrr
Time

HHAIM (GPM)

Com VoL of Water
.Xv RemoTed ^^

Gab. fitting Vnlr

/o

pro Readlnc
ff^

Locn. Value

l/jtf

Final Field Chemistry Measurements

PH

-l

EC

ombocfcm
Comments

Total Volume Purged (Gallons):, Remarks:
Note: Fidd instrument calibrations must be logged in logbook prior to sampling.

Analytes

Bottle Type J>
Preservative

Temperature

Filtered

Sample Number

Duplicate
Sample Number

Total # Bottles

CoC Form #

VOCs
(EPA 8240)

^x40ml G

M^
4CC

A/tf

f3/?/£/v

$-tft}*(f

^kbfc

Fuels
(EPA 8015)

2x40 ml G

4"C

^T

PCBs
(EPA 8080)

1x5 lit AG

4'C

Unfflt Metals

1x500 ml P
HNOj,pH<2

4CC

Comments

o-

Signed: Date: GEWORK/SAMPDAT1.FRM



MONITOR WELL DEVELOPMENT

WELL' ft- Z

Page / of /

4

Dnle Time Method

Delta
Volume
(gallons

Total
Volume
(gallons] pH

0
f-

Cond
Turbldlt

(NTU) Initials Comments

1*5 /b" rf <&<

/s
10

tl '3' '
n 05 zo - /fork*. . " " * " "

//o
/ I n tio /A-

ft /, /r /t

li •zo A /f /f // 't ''

II -zo *10

ot 1

Water level prc-dcvclopmcnl: post-dcvclopmerU: , I, 4, t
u,

1"UT OO5 .1.460



Ground-Water Sampling Data Sheet
Page of

Well ID.
Project h
TOC Elevation.
Casing Diameter QD,j£)_

Date
Samplers f-

Project
_________ Ground Elevation_
Screened Interval (Below Surface).

Material
Water Level (From North Side, Inner Well Casing') /A 6> 3
Gallons/Ft. O'fc^' Casing VoL (gals.1) //> ££?

- [((casing diam. (ftyZ)2 x T) x 7.48] Water Level Probe ID

Well Depth (from TOC).
Water Column Length
x 3 = Purge Vol.

PID Reading fbackeround')
Discharge Water to
Comments:

Purging Method ̂  'fe'1 fizi fr Sampling Method P-fef • fe?
Condition of well

MU1UI7
Time

HHJUM
Kate

(GPM)

CwnVoL of Water
\̂ Remorea -V

Gab.

PID Reading
fr —

Locn. Value PH

EC

vmboc/cfii
Comments

1051 10

-25
/ 10 i 30 13SD

Final Field Chemistry Measurements

Total Volume Purged (Gallons'): Remarks:,
Note: Field instrument calibrations must be logged in logbook prior to sampling.

Analytes

Bottle Type ^
Preservative

Temperature

Filtered

Sample Number

Duplicate
Sample Number

Total # Bottles

CoC Form #

——— Y- ——
VOCs

(EPA8240)

^40 ml G

f4cu
4°C

/Jo
flSiztoi

^4o*)i.
?W6»

Fuels
(EPA8015)

2x40 ml G

4°C

»l?

PCBs
(EPA8080)

1x5 lit AG

4°C

Unfilt Metals

1x500 ml P
HNOj,pH<2

4eC

Comments

•H
-0

Signed: Date: GEWORK/SAMPDAT1.FRM
h-
Zl
i—



MONITOR WELL DEVELOPMENT

WELL' 'TT-

Page JL of J_

"

Dole Time Method

Deltn
Volume

(Bflllons)

Totnl
Volume

(gallons) pll Con
Turbidity

(NTU) Inlllnls Comments

///2
tis+vf

II •2- 3
l\ 2-
(1 3 e n

/V52 H Z- /o
n n n

H /£"
n il /z, n

u z.

3 olls*'

Water level prc-dcvclopmcnl: post-development: /

TUT 005 1462



Ground-Water Sampling Data Sheet
Page of

Well
Project
TOC Elevation

Project
Samplers Ground Hevation_

Screened Interval (Below Surface),
MaterialCasing Diameter (ID,

Water Level (From North Side, Inner Well Casing) \~Z-Cf1

Gallons/Ft #/ / L? Casing VoL (gals.).

Well Depth (from TOO 33>

Gaujrt. - [((ca*inz flam. (nyz)2 x *) x 7.48]
PED Reading ibaekHound) 5^ Purging Method

Water Column Length CfQ
x 3 = Purge VoL

Water Level Probe ID 6i I

Discharge Water
Comments:

-frt i tfe^ Sampling Method P*SP-
Condition of well

MlllUiy
Time

HItMM
RaU

(GPM)

Cum VoL ofWalet
2^ Kcmorcd V'
Gels.

5

Loot Value

Final Field Chemistry Measurements

pH
Temp.
XF

EC

nob
Comments

Total Volume Purged (Gallons):__^__^__ Remarks:.
Note: Field instrument calibrations must be logged in logbook prior to sampling.

Analytes

Bottle Type 3
Preservative

Temperature

Filtered

Sample Number

Duplicate
Sample Number

Total # Bottles

CoC Form #

VOCs
(EPA8240)

^40 ml G

MdL
4°C

N/D
^rzioc
N/^

•z>-4o*\'
•?b(/b

Fuels
(EPA8015)

2x40 ml G

4«C

^oS

PCBs
(EPA8080)

1x5 lit AG

4"C

Unfilt Metals

1x500 ml P
HNOj,pH<2

4°C

Comments

in

Signed:/ Date: GEWORK/SAMPDAT1.FRM
•y



MONITOR WELL DEVELOPMENT

WELL: TT-T~ (

Page / of I

-Terra } 4'1

Dnie Time Method

Deltn
Volume
(gallons

Total
Volume
(gallons pit Con

Turbidity
(NTU) Initials Comments

10 10
10 '2,0 " " " ''

/rr /n

/o
Vj to " " " " "

to 50 13) ft*)
OM 1C //

oio i, /o •30
/o Bo
10 ,20 // //

C V

Water level prc-dcvclopmcnt: ____ post-development:

(S

i
/

TUT 005 1464

*



TUT CO5 1465

Ground-Water Sampling Data Sheet
Page / Of I

Well ID "TT-4-
Project NI
TOC Elevation

Date rZ/iO M3 Project Te##£0
Samplers

Casing Diameter CID.ft.)

________ Ground Elevation_
Screened Interval (Below Surface). ~Z& -

Material Well Depth (from TOC)
Water Level (From North Side, Inner Well Casing'1 >
Gallons/Ft. #/• <>^ Casing VoL (gals.)_jl_^£f

Gahjfi. - [((casinj diam. <w? « *) * 7.48] Water Level Probe ID
PID Reading fbackgroundl & Purging Method S
Discharge Water to "TrfTVl^^ i Condidon of well
Comments:

Water Column Length
x 3 = Purge VoL Z *7-

Method » <-gC- C/7

Milltuy
Time

HHJrfM
Sate

(CPM)

Com VoL of Water
\̂ yfliW*fll ^^

Gals. TMlng Viili, Loco. Value PH

EC
Comments

i'ZO ' 2-
(0 /r

I'D"
IZM szr

Final Field Chemistry Measurements

Total Volume Purged (Gallons'): ^7 O Remarks:.
Note: Field instrument calibrations must be logged in logbook prior to sampling.

-f-wr**>e:-r- /j^i-evea

Analytes

Bottle Type 3
Preservative

Temperature

Filtered

Sample Number

Duplicate
Sample Number

Total # Bottles

CoC Form #

^
VOCs

(EPA8240)

^x40 ml G

\tL-
4°C

^

^iZlOiz
.. —— —
t>'#Wx

7'̂ ^-

Fuels
(EPA 8015)

2x40 ml G

4°C

10

PCBs
(EPA 8080)

1x5 lit AG

4°C

Unfilt Metals

1x500 ml P
HNO^pH<2

4°C

Comments

Signed: / Date: GEWORK/SAMPD ATI .FRM



MONITOR WELL DEVELOPMENT

WELL: ~TT~6

Page

Dole Time Method

Delta
Volume
(gallons)

Totnl
Volume

(Cations r/ Con
Turbidity

(NTU) Initials Comments

10
115 ./ Utiiteltt, i

/ ' II 10 - C'gL'. /7/fr»ry?//<d ft-
" 11 . 10 /; // fl ft //

II r

// ''!$ // // /r /<

U 10 (6 t, // '<

7rft- (2 ^ So /

Water level prc-dcvclopmcnl: post-development:

t

TUT 005 .1466



Ground-Water Sampling Data Sheet
Page_J_ of

Date
Samplers

Well ID_
Project No..
TOC Elevation______
Casing Diameter (ID, ^)_
Water Level (From North Side, Inner Well Casing).
Gallons/Ft. #/• &&> Casing VoL

Project
________ Ground Elevation_
Screened Interval (Below Surface).

Material Well Depth (from
Water Column Length ffO /*/•-
x 3 = Purge VoL_

- [((casing diam. (ft)/2)* x ») x 7.48] Water Level Probe ID €>tJ-/ l*/&T(5*z.
PID Reading (background1) &f Purging Method S '/£ ' * fa
Discharge Water to~T^wfc -#" I ____ Condition of well
Comments:

Sampling Method

Military
Time

HH:MM
Rate

(GPM)

CumVoUofWaUr
^a Removed "V
Gals. Pnf Inr Vnh

/O

Zo

PID*>
Torn Value

Final Field Chemistry Measurements

pH

ez-l

EC

umboc/cm
Comncnls

¥-

7 '

Total Volume Purged (Gallons): Remarks:.
Note: Field instrument calibrations must be logged in logbook prior to sampling.

-H"HT6g -ty:cj /^we^

Analytes

Bottle Type :?
Preservative

Temperature

Filtered
Sample Number

Duplicate
Sample Number

Total # Bottles

CoC Form #

——— r ———
VOCs

(EPA8240)

^40mlG

fcu
4 eC

^fo
<13i2iO|c

^-^h/.

3Uf(f

Fuels
(EPA8015)

2x40 ml G

4°C

10

PCBs
(EPA8080)

1x5 lit AG

4°C

UnClt Metals

1x500 mlP
HNOj,pH<2

4°C

Comments

Signed: Date: GEWORK/SAMPDAT1.FRM



MONITOR WELL DEVELOPMENT

WELL- TT-6?

Page I of I

I Dole Time Method

Deltn
Volume

(gnllonj)

Tolnl
Volume

(gallons) pii rc Con
Turbidity

(NTU) Initials Comments

130 /30 up a |iff4.

1/00 1.5 IZI-5 105 /Z9.3

10^ 5.0 135.0

M 10.0 lt/0.0 .1 /JO'

16-0 /4-5.0 7-2.V g?.fe /Jo/
n H . o 150-0 7.27 84.

IIP 28-0 158-0 7.30

Water level prc-dcvclopmcnl: u? f 0 posl-devclopmenl: fe-Q

TUT 005 1468



Ground-Water Sampling Data Sheet
Page_[_ of /

Well ID
Project
TOC Elevation

Date I2////13
Samplers^/

Proiect

Casing Diameter (ID, V

_______ Ground EIevation_
Screened Interval (Below Surface).

Material Well Depth (from TOO
Water Level (From^North Side, Inner Well Casing) ^^x Water Column Length (ft).
Gallons/FL &f(s*-> Casing VoL.(gals.1) ^/-g>fr x 3 = Purge VoL_ /z<

- [((ouinjdiia. (cyz)2xi)x7X8] Water Level Probe ID.
Pro Reading (background^ <^ Purging Method^
Discharge Water to <**TQ£ & I_____ Condition of well.
Comments:__________________________

/5^#Sampling Method

MUiUi?
Time '

HBtMM

lift

CuaVoLofWAlcr
£^
Gall.

5
16

Loca, Vmla*

Final Held Chemistry Measurements

pH
Tcinp.

•c

eu*

EC

Total Volume Purged (Gallons ;̂ Remarks:.
Note: Held instrument calibrations must be logged in logbook prior to sampling.

Analytes

Bottle Type 2~
Preservative

Temperature
Filtered
Sample Number

Duplicate
Sample Number
Total # Bottles
CoC Form #

VOCs^
(EPA8240)

^40 ml G

/fc6
4 -C

/V^
<ftr?JH

-3~Ya*i'
~7&C7

Fuels
(EPA8015)

2x40 ml G

4°C

'*£

PCBs
(EPA8080)

1x5 lit AG

4-C

UnOlt Metals

1x500 ml P
HNO>pH<2

4*C

Comments

Signed: Date:

o-

T-f

in

•p
r-

GEWORK/SAMPDAT1.FRM



Ground-Water Sampling Data Sheet
Page of

Well
Project No..
TOC Elevation.

Date Project
Samplers Ground Elevation

Casing Diameter (ID, /A

Water Level (From Jtarth Side, Inner WeU Cas ing)_2
Gallons/Ft^ £l^___ Casing VaL.faalO /A >Z

__ Screened Interval (Below Surface) \G'^' -
Material ̂ jgg/f*'* Well Depth (from TOC).

Water Column Length
x 3 ss Purge VoL *> -

- [((eating diaa. (ay^ x T) x 748] Water Level Probe ID.
Pro Reading (background') & Purging Method ?>'l2 P
Discharge Water to Tb^if^^:'2>___ Condition of well.
Comments:__________________________

^Sampling Method j&ai t» 3

MU1UI7
Time

(GPM)

Cun VoL of Water
/£L
Gab. Lees. Vila* PH

Temp.
EC

y h

II 1-62
S" /L

t <

Final Field Chemistry Measurements

Total Volume Purged (Gallons):. Remarks:.
Note: Field instrument calibrations must be logged in logbook prior to sampling.

Analytes

Bottle Type ^>
Preservative
Temperature

Filtered .
Sample Number

Duplicate
Sample Number
Total # Bottles
CoC Form #

VOCs^
(EPA8240)

4x40 ml G

4^
4'C

//bmw^
——
^(/Gni'

Wf

Fuels
(EPA8015)

2x40 ml G

4'C

^(7

:?*

^

PCBs
(EPA8080)

1x5 lit AG

4«C

Unfflt Metals
1x500 ml P

HNO>pH<2
4*C

Comments

in
o

Signed: Date: GEWORK/SAMPDAT1.FRM



Ground-Water Sampling Data Sheet
Page__/_ of /

Well ID
Project
TOC Elevation

Date Project.
Samplers Ground Elevation

Casing Diameter (ID, rU LPI
Interval (Below Surface')

Well Depth (from TOC)_.
Water Level (From North Side, Inner Well Casing),
Gallons/Ft. $ * (0 \$ Casing VoL • (gals.)_

Water Column Length (fL)_/jl£____
x 3 s= Purge VoL_

PID Reading
Discharge Water to.
Comments:

- [((cufcc <"•"• (eyz)* z rt _ 7>U] Water Level Pjpbe ID_^2_-
ing (badcgrtttind) & Purging Method *!7A? /^^{ff3^anpl»»g
\Vater tn~T>f/v(fcl •# "Z, Om'ditinn nf well £rZ'&d

Method

MI11UI7
Tbat

HHAIM

0710

(GPM)

Com V«L of Water
/i_,
CtOs.

f
5

7/

Leen. Value

Final Held Chemistry Measurements

pH

7- /fc

Temp.
EC

/55-f

CoiDX&CDtS

Total Volume Purged (Gallons):. Remarks;
Note: Field instrument calibrations must be logged in logbook prior to sampling.

Analytes

Bottle Type 5
Preservative

Temperature
Filtered . .
Sample Number

Duplicate
Sample Number
Total # Bottles
CoC Form #

VOCs
(EPA8240)

^x40mlG

f /dL
4°C

HO
^5lz^9->

'

2>-40»f'
•^-(sb^

Fuels
(EPAS015)
2x40 ml G

4'C

(GO

PCBs
(EPA8080)

1x5 lit AG

4'C

UnOlt Metals
1x500 ml P

HNOj,pH<2
4'C

Comments

h-

Signed:̂ Date:/ GEWORK/SAMPDAT1.FRM



Ground-Water Sampling Data Sheet
Page ' of i

Well ID.
Project *
TOC Elevation.

Date
Samplers

Project

Casing Diameter HDD, fa

Ground Ekvation_
Screened Interval (Below Surface).

Water Level (From North Side, Inner Well Casing)
Gallons^L /r^T- Casing VoL

WeH Depth (from TOO ~=f~i~O
Water Column Length (ft.),
x 3 = Purge VoL

y

- [((cuing <iiim (fiyZ)2 x ») x 7X8] Water Level Probe ID.
Reading (background") & Purging Method ̂ pct**^

Discharge Water to /<?/* k- ** /_____ Condition of well.
Comments:__________________________

Sampling Method O

MlllUiy
Time

HHJkIM

Ml

(GPM)

fO

Cun VoLoTW«k]>
î Rttno*«d <1

Cell. f ulnt Vok

io

0

to

/c C

/so

Vain*

Final Field Chemistry Measurements

pH

7-5S

7-37

EC

/5

Comment*

If

Total Volume Purged (Gallons):. Remarks:
Note: Field instrument calibrations must be logged in logbook prior to sampling.

<*>£-f

Analytes

Bottle T^pe 3
Preservative

Temperature

Filtered .
Sample Number

Duplicate
Sample Number
Total # Bottles

CoC Form #

VOCs
(EPA8240)

^c40mIG
Hct,

4eC

^

45/20^
— — -,

"Z>--tfot*t,
-3-L'tik

Fuels
(EPA8015)

2x40 ml G

4 »C

V'246".

PCBs
(EPAS080)

1x5 lit AG

4°C

UnOlt Metals

1x500 ml P
HNO>pH<2

4'C

Comments

1TJ

Signed: GEWORK/SAMPDAT1.FRM



Appendix F — Laboratory Analytical Data Sheets for Soil Samples,
Texaco Tutu, December 1993

Tau i

TUT 005 1473



TCL Volatile Organ ics

Method 8240

ACommg Company

Client Name: H+GCL
Client ID: SB-1 (3')
Lab ID: 031950-0007-SA
Matrix: SOIL

Parameter
Chloromethane
tert-Butyl Methyl ether
Bromomethane
Vinyl Chloride
Chloroethane
Methylene chloride
Acetone
Carbon disulfide
1,1-Dichloroethene
1.1-Dichloroethane
1.2-Dichloroethene (cis/
trans)

Chloroform
1,2-Di chloroethane
2-Butanone
1,1,1-Tri chloroethane
Carbon tetrachloride
Vinyl Acetate
Bromodi chloromethane
1,2-Di chloropropane
cis-1,3-Dichloropropene
Trichloroethene
Di bromochloromethane
1,1,2-Tri chloroethane
Benzene
trans-1,3-Di chloropropene
Bromoform
4-Methyl-2-Pentanone
2-Hexanone
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
Chlorobenzene

Sampled: 30 NOV 93
Received: 03 DEC 93

Authorized: 05 DEC 93
Prepared: MA
Analyzed: 09 DEC 93

Result
ND
ND
ND
ND
ND
ND
8.6
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

DRY WEIGHT Reporting
Units Limit
ug/kg
ug/kg 1
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

12
6
12
12
12
6.1
12
6.1
6.1
6.1

1

6.1
6.1
6
12
6.1
6.1
12
6.1
6
6.1
6.1
6.1
6.1
6.1
6.1
6.1
12
12
6.1
6.1
6.1
6.1

1

Percent moisture is 19%. All results and limits are reported on a dry weight basis.

J = Result is detected below the reporting limit or is an estimated concentration.
NA = Not Applicable
ND = Not Detected

Reported By: Salman Qazi Approved By: Dennis Flynn

TUT OO5 1474



Client Name: H+GCL
Client ID: SB-1 (3s)
Lab ID: 031950-0007-SA
Matrix: SOIL

Parameter
Ethyl benzene
Styrene
Xylenes (total)

Surrogate

1,2-Di chloroethane-d4
Toluene-d8
4-Bromof1uorobenzene

TCL Volatile Organics

Method 8240
(cont.)

Sampled: 30 NOV 93
Received: 03 DEC 93

Authorized: 05 DEC 93

^Enseoo
A Corning Cotnpariv

Prepared: NA
Analyzed: 09 DEC 93

Result

ND
ND
ND

Recovery

101
106
91

DRY WEIGHT Reporting
Units Limit

ug/kgug/kg
6.1
6.1
6.1

Percent moisture is 19%. All results and limits are reported on a dry weight basis.

NA = Not Applicable
ND = Not Detected
Reported By: Sal man Qazi Approved By: Dennis Flynn

TUT GO 5 1.47S



TCL Volatile Organics

Method 8240
Client Name: H+GCL
Client ID: SB-1 (5')
Lab ID: 031950-0008-SA Sampled: 30 NOV 93
Matrix: SOIL Received: 03 DEC 93 Prepared: NA

Authorized: 05 DEC 93 Analyzed: 11 DEC 93
DRY WEIGHT Reporting

Parameter Result Units Limit

Chloromethane ND ug/kg 61 d
tert-Butyl Methyl ether ND ug/kg 30
Bromomethane ND ug/kg 61
Vinyl Chloride ND ug/kg 61
Chloroethane ND ug/kg 61
Methylene chloride ND ug/kg 30
Acetone 32 ug/kg 61 J
Carbon disulfide ND ug/kg 30
1,1-Dichloroethene ND ug/kg 30
1.1-Dichloroethane ND ug/kg 30
1.2-Dichloroethene (cis/

trans) ND ug/kg 30
Chloroform ND ug/kg 30
1,2-Dichloroethane ND ug/kg 30
2-Butanone ND ug/kg 61
1,1,1-Trichloroethane ND ug/kg 30
Carbon tetrachloride ND ug/kg 30
Vinyl Acetate ND ug/kg 61
BromodiChloromethane ND ug/kg 30
1,2-Dichloropropane ND ug/kg 30
cis-1,3-Dichloropropene ND ug/kg 30
Trichloroethene ND ug/kg 30
Dibromochiororaethane ND ug/kg 30
1,1,2-Trichloroethane ND ug/kg 30
Benzene ND ug/kg 30
trans-1,3-Dichl oropropene ND ug/kg 30
Bromoform ND ug/kg 30
4-Methyl-2-Pentanone ND ug/kg 61
2-Hexanone ND ug/kg 61
1,1,2,2-Tetrachl oroethane ND ug/kg 30
Tetrachloroethene ND ug/kg 30
Toluene ND ug/kg 30
Percent moisture is 18%. All results and limits are reported on a dry weight basis.
0 = Result is detected below the reporting l imi t or is an estimated concentration,
d = All reporting limits raised due to matrix interferences.
NA = Not Applicable
ND = Not Detected
Reported By: Salman Qazi Approved By: Dennis Flynn

TUT COS 1476



Client Name: H+GCL
Client ID: SB-1 (5s)
Lab ID: 031950-0008-SA
Matrix: SOIL

Parameter
Chlorobenzene
Ethyl benzene
Styrene
Xylenes (total)
Surrogate
1,2-Di chloroethane-d4
Toluene-d8
4-Bromofluorobenzene

TCL Volatile Organics

Method 8240
(cont.)

Sampled: 30 NOV 93
Received: 03 DEC 93

Authorized: 05 DEC 93

•̂ Enseco
A Coming Company

Prepared:
Analyzed:

NA
11 DEC 93

Result

ND
13
ND
ND

Recovery
99
100
95

DRY WEIGHT Reporting
Units Limit

ug/kg
ug/kg
ug/kg
ug/kg

30
30
30
30

Percent moisture is 18%. All results and limits are reported on a dry weight basis.

J = Result is detected below the reporting limit or is an estimated concentration.
NA = Not Applicable
ND = Not Detected

Reported By: Sal man Qazi Approved By: Dennis Flynn

TUT GO5 1477



TCL Volatile Organics
Method 8240

^Enseco
A Cemmg Company

Client Name: H+GCL * **>\\*>0\O*>* '
Client ID: SB-2 (3')
Lab ID: 031950-0001-SA Sampled: 30 NOV 93
Matrix: SOIL Received: 03 DEC 93 Prepared: NA

Authorized: 05 DEC 93 Analyzed: 09 DEC 93

DRY WEIGHT Reporting
Parameter Result Units Limit

Chloromethane NO ug/kg 12
tert-Butyl Methyl ether ND ug/kg 5.9
Bromomethane ND ug/kg 12
Vinyl Chloride ND ug/kg 12
Chloroethane ND ug/kg 12
Methylene chloride ND ug/kg 5.9
Acetone ND ug/kg 12
Carbon disulfide ND ug/kg 5.9
1,1-Dichloroethene ND ug/kg 5.9
1.1-Dichloroethane ND ug/kg 5.9
1.2-Dichloroethene (cis/

trans) ND ug/kg 5.9
Chloroform ND ug/kg* 5.9
1,2-Dichloroethane ND ug/kg 5.9
2-Butanone ND ug/kg 12
1,1,1-Trichloroethane ND ug/kg 5.9
Carbon tetrachloride ND ug/kg 5.9
Vinyl Acetate ND ug/kg 12
Broraodichloromethane ND ug/kg 5.9
1,2-Dichloropropane ND ug/kg 5.9
cis-l,3-Dichloropropene ND ug/kg 5.9
Trichloroethene ND ug/kg 5.9
Dibromochloromethane ND ug/kg 5.9
1,1,2-Trichloroethane ND ug/kg 5.9
Benzene ND ug/kg 5.9
trans-l,3-Dichloropropene ND ug/kg 5.9
Bromoform ND ug/kg 5.9
4-Methyl-2-Pentanone ND ug/kg 12
2-Hexanone ND ug/kg 12
1,1,2,2-Tetrachloroethane ND ug/kg 5.9
Tetrachloroethene NO ug/kg 5.9
Toluene ND ug/kg 5.9
Chlorobenzene ND ug/kg 5.9
Ethyl benzene ND ug/kg 5.9

Percent moisture is 16%. All results and limits are reported on a dry weight basis.

NA = Not Applicable
ND = Not Detected
Reported By: Salman Qazi Approved By: Dennis Flynn

TUT 005 1478



Client Name:
Client ID:
Lab ID:
Matrix:

H+GCL
SB-2 (3')
031950-0001-SA
SOIL

TCL Volatile Organics

Method 8240
(cont.)

4*

A Coming Company

Sampled: 30 NOV 93
Received: 03 DEC 93

Authorized: 05 DEC 93
Prepared: NA
Analyzed: 09 DEC 93

Parameter

Styrene
Xylenes (total)

Surrogate

1,2-Di chloroethane-d4
Toluene-d8
4-Bromofluorobenzene

Result

ND
ND

Recovery
101
106
90

DRY WEIGHT Reporting
Units Limit

ug/kg
ug/kg

5.9
5.9

Percent moisture is 16%. All results and limits are reported on a dry weight basis.

NA = Not Applicable
ND = Not Detected

Reported By: Salman Qazi Approved By: Dennis Flynn

TUT fit)' 1479



TCL Volatile Organics
Method 8240

-̂ Enseoo
A Coming Company

Client Name: H+GCL
Client ID: SB-2 (5')
Lab ID: 031950-0002-SA
Matrix: SOIL

Parameter
Chloromethane
tert-Butyl Methyl ether
Bromomethane
Vinyl Chloride
Chloroethane
Methylene chloride
Acetone
Carbon disulfide
1,1-Dichloroethene
1.1-Di chloroethane
1.2-Dichloroethene (cis/
trans)

Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1-Tri chloroethane
Carbon tetrachloride
Vinyl Acetate
Bromodichloromethane
1,2-Di chlpropropane
ci s-1,3-Di chloropropene
Trichloroethene
Di bromochloromethane
1,1,2-Tri chloroethane
Benzene
trans-1,3-Dichloropropene
Bromoform
4-Methyl-2-Pentanone
2-Hexanone
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
Chlorobenzene
Ethyl benzene

Sampled: 30 NOV 93
Received: 03 DEC 93

Authorized: 05 DEC 93
Prepared: NA
Analyzed: 09 DEC 93

Result

NO
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

DRY HEIGHT Reporting
Units Limit

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

12
5.9
12
12
12
5.9
12
5.9
5.9
5.9

5.9
5.9
5.9
12
5.9
5.9
12
5.9
5.9
5.9
5.9
5.9
5.9
5.9
5.9
5.9
12
12
5.9
5.9
5.9
5.9
5.9

Percent moisture is 15%. All results and limits are reported on a dry weight basis.

NA = Not Applicable
ND = Not Detected

Reported By: Salman Qazi Approved By: Dennis Flynn

TUT OO5 1.48O



TCL Volatile Organics

Method 8240
(cont.)

Client Name: H+GCL
Client ID: SB-2 (5')
Lab ID: 031950-0002-SA Sampled: 30 NOV 93
Matrix: SOIL Received: 03 DEC 93 Prepared: NA

Authorized: 05 DEC 93 Analyzed: 09 DEC 93
DRY WEIGHT Reporting

Parameter Result Units Limit
Styrene ND ug/kg 5.9
Xylenes (total) ND ug/kg 5.9

Surrogate Recovery
1,2-Dichloroethane-d4 101 %
Toluene-d8 102 %
4-Bromof1uorobenzene 94 %

^Enseoo
A Coming Company

Percent moisture is 15%. All results and limits are reported on a dry weight basis.

NA = Not Applicable
ND = Not Detected

Reported By: Salman Qazi Approved By: Dennis Flynn

TUT OO5 1481



TCL Volatile Organic*

Method 8240

Client Name: H+GCL
Client ID: SB-3 (3')
Lab ID: 031950-0005-SA Sampled: 30 NOV 93
Matrix: SOIL Received: 03 DEC 93 Prepared: MA

Authorized: 05 DEC 93 Analyzed: 10 DEC 93
DRY WEIGHT Reporting

Parameter Result Units Limit

Chloromethane ND ug/kg 12
tert-Butyl Methyl ether ND ug/kg 5.9
Bromomethane ND ug/kg 12
Vinyl Chloride ND ug/kg 12
Chl oroethane ND ug/kg 12
Methyl ene chloride ND ug/kg 5.9
Acetone ND ug/kg 12
Carbon disulfide ND ug/kg 5.9
1,1-Dichloroethene ND ug/kg 5.9
1.1-Di chl oroethane ND ug/kg 5.9
1.2-Dichloroethene (cis/
trans) ND ug/kg 5.9

Chloroform ND ug/kg 5.9
1,2-Di chl oroethane ND ug/kg 5.9
2-Butanone ND ug/kg 12
1,1,1-Tri chl oroethane ND ug/kg 5.9
Carbon tetrachloride ND ug/kg 5.9
Vinyl Acetate ND ug/kg 12
Bromodi chloromethane ND ug/kg 5.9
1,2-Di chl oropropane ND ug/kg 5.9
cis-l,3-Dichloropropene ND ug/kg 5.9
Trichloroethene ND ug/kg 5.9
Dibromochloromethane ND ug/kg 5.9
1,1,2-Tri chl oroethane ND ug/kg 5.9
Benzene ND ug/kg 5.9
trans-1, 3-Di chl oropropene ND ug/kg 5.9
Bromoform ND ug/kg 5.9
4-Methyl-2-Pentanone ND ug/kg 12
2-Hexanone ND ug/kg 12
1,1, 2, 2-Tetrachl oroethane ND ug/kg 5.9
Tetrachloroethene ND ug/kg 5.9
Toluene ND ug/kg 5.9
Chlorobenzene ND ug/kg 5.9
Ethyl benzene ND ug/kg 5.9

Percent moisture is 15%. All results and limits are reported on a dry weight basis.

NA = Not Applicable
ND = Not Detected

Reported By: Sal man Qazi Approved By: Dennis Flynn

TUT OO!5 1482



——————————————————————————————————^Enseco
TCL Volatile Organics Ac-"*c-p-y

Method 8240
(cont.)

Client Name: H+GCL ^ ̂ 5
Client ID: SB-3 (3')
Lab ID: 031950-0005-SA Sampled: 30 NOV 93
Matrix: SOIL Received: 03 DEC 93 Prepared: NA

Authorized: 05 DEC 93 Analyzed: 10 DEC 93

DRY WEIGHT Reporting
Parameter Result Units Limit

Styrene ND ug/kg 5.9
Xylenes (total) ND ug/kg 5.9

Surrogate Recovery

1,2-Dichloroethane-d4 102 %
Toluene-d8 102 %
4-Bromofluorobenzene 96 %

Percent moisture is 15%. All results and limits are reported on a dry weight basis.

NA = Not Applicable
ND = Not Detected

Reported By: Salman Qazi Approved By: Dennis Flynn

TUT OOS 1483



-̂ Enseco
TCL Volatile Organics

Method 8240

Owning Company

ment Nans: H.GCL
Client ID: SB-3 (5')
Lab ID: 031950-0006-SA
Matrix: SOIL

Parameter
Chl oromethane
tert-Butyl Methyl ether
Bromomethane
Vinyl Chloride
Chl oroethane
Methyl ene chloride
Acetone
Carbon disulf ide
1,1-Dichloroethene
1.1-Di chl oroethane
1.2-Dichloroethene (cis/
trans)

Chloroform
1,2-Di chl oroethane
2-Butanone
1,1,1-Tri chl oroethane
Carbon tetrachloride
Vinyl Acetate
Bromodi chl oromethane
1,2-Di chl oropropane
cis-l,3-Dichloropropene
Trichloroethene
Di bromochl oromethane
1,1,2-Tri chl oroethane
Benzene
trans-1, 3-Di chl oropropene
Bromoform
4-Methyl-2-Pentanone
2-Hexanone
1,1, 2, 2-Tetrachl oroethane
Tetrachloroethene
Toluene
Chlorobenzene
Ethyl benzene

' **

Sampled: 30 NOV 93
Received: 03 DEC 93

Authorized: 05 DEC 93
Prepared: MA
Analyzed: 09 DEC 93

Result

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

DRY WEIGHT Reporting
Units Limit

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

12
5.8
12
12
12
5.8
12
5.8
5.8
5.8

5.8
5.8
5.8
12
5.8
5.8
12
5.8
5.8
.8
.8
5.8
5.8
5.8
5.8
5.8
12
12
5.8
5.8
5.8
5.8
5.8

5
5.

Percent moisture is 14%. All results and limits are reported on a dry weight basis.

NA = Not Appl i cable
ND = Not Detected

Reported By: Salman Qazi Approved By: Dennis Flynn

TUT 1484



Client Name: H+GCL
Client ID: SB-3 (5')
Lab ID: 031950-0006-SA
Matrix: SOIL

Parameter
Styrene
Xylenes (total)

Surrogate

1,2-Di chloroethane-d4
To!uene-d8
4-Bromof1uorobenzene

TCL Volatile Organics
Method 8240
(cont.)

-̂ Enseco
A Coming Company

Sampled: 30 NOV 93
Received: 03 DEC 93

Authorized: 05 DEC 93
Prepared: MA
Analyzed: 09 DEC 93

Result

ND
ND

Recovery
101
100
96

DRY WEIGHT Reporting
Units Limit

ug/kg
ug/kg

5.8
5.8

Percent moisture is 14%. All results and limits are reported on a dry weight basis.

NA = Not Applicable
ND = Not Detected

Reported By: Sal man Qazi Approved By: Dennis Flynn

TUT 005 1485



TCL Volatile Organics

Method 8240

Ênseco
* 0>°ure °""piliy

Client Name: H+GCL
Client ID: SB-4
Lab ID: 031950-0012-SA
Matrix: SOIL

Parameter

Chl oromethane
tert-Butyl Methyl ether
Bromomethane
Vinyl Chloride
Chloroethane
Methyl ene chloride
Acetone
Carbon disulfide
1,1-Dichloroethene
1.1-Di chloroethane
1.2-Dichloroethene (cis/
trans)

Chloroform
1,2-Di chloroethane
2-Butanone
1,1,1-Tri chloroethane
Carbon tetrachloride
Vinyl Acetate
Bromodichl oromethane
1,2-Di chl oropropane
ci s-1, 3-Di chl oropropene
Trichloroethene
Dibromochl oromethane
1,1,2-Tri chloroethane
Benzene
trans- 1, 3-Di chl oropropene
Bromoform
4-Methyl-2-Pentanone
2-Hexanone
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
Chlorobenzene
Ethyl benzene

Sampled: 02 DEC 93
Received: 03 DEC 93

Authorized: 05 DEC 93
Prepared: NA
Analyzed: 09 DEC 93

Result
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

DRY WEIGHT Reporting
Units Limit

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

13
6.5
13
13
13
6.5
13
6.5
6.5
6.5

6.5
6.5
6.5
13
6.5
6.5
13
6.5
6.5
6.5
6.5
6.5
6.5
6
6
6.5
13
13
6.5
6.5
6.5
6.5
6.5

5
5

Percent moisture is 23%. All results and limits are reported on a dry weight basis.

NA = Not Applicable
ND = Not Detected

Reported By: Sal man Qazi Approved By: Dennis Flynn

TUT COS 1486



TCL Volatile Organics AG-^C^

Method 8240
(cont.)

Client Name: H+GCL
Client ID: SB-4
Lab ID: 031950-0012-SA Sampled: 02 DEC 93
Matrix: SOIL Received: 03 DEC 93 Prepared: NA

Authorized: 05 DEC 93 Analyzed: 09 DEC 93
DRY WEIGHT Reporting

Parameter Result Units Limit
Styrene ND ug/kg 6.5
Xylenes (total) ND ug/kg 6.5

Surrogate Recovery
1,2-Dichloroethane-d4 98 %
Toluene-d8 102 %
4-Bromof1uorobenzene 96 %

Percent moisture is 23%. All results and limits are reported on a dry weight basis.

NA = Not Applicable
ND = Not Detected

Reported By: Salman Qazi Approved By: Dennis Flynn

TUT 005 .1487



TCL Volatile Organics

Method 8240

•̂ Enseco
A Corning Company

Client Narce: H+GCL
Client ID: SB-4
Lab ID: 031950-0013-SA Sampled: 02 DEC 93
Matrix: SOIL Received: 03 DEC 93 Prepared: NA

Authorized: 05 DEC 93 Analyzed: 10 DEC 93
DRY WEIGHT Reporting

Parameter Result Units Limit
Chloromethane ND ug/kg 13
tert-Butyl Methyl ether ND ug/kg 6.6
Bromomethane ND ug/kg 13
Vinyl Chloride ND ug/kg 13
Chloroethane ND ug/kg 13
Methylene chloride ND ug/kg 6.6
Acetone ND ug/kg 13
Carbon disulfide ND ug/kg 6.6
1,1-Dichloroethene ND ug/kg 6.6
1.1-Dichloroethane ND ug/kg 6.6
1.2-Dichloroethene (cis/
trans) ND ug/kg 6.6

Chloroform ND ug/kg 6.6
1,2-Dichloroethane ND ug/kg 6.6
2-Butanone ND ug/kg 13
1,1,1-Trichloroethane ND ug/kg 6.6
Carbon tetrachloride ND ug/kg 6.6
Vinyl Acetate ND ug/kg 13
Bromodichloromethane ND ug/kg 6.6
1,2-Dichloropropane ND ug/kg 6.6
cis-1,3-Dichloropropene ND ug/kg 6.6
Trichloroethene ND ug/kg 6.6
Dibromochloromethane ND ug/kg 6.6
1,1,2-Trichloroethane ND ug/kg 6.6
Benzene ND ug/kg 6.6
trans-1,3-Dichloropropene ND ug/kg 6.6
Bromoform ND ug/kg 6.6
4-Methyl-2-Pentanone ND ug/kg 13
2-Hexanone ND ug/kg 13
1,1,2,2-Tetrachloroethane ND ug/kg 6.6
Tetrachloroethene ND ug/kg 6.6
Toluene ND ug/kg 6.6
Chlorobenzene ND ug/kg 6.6
Ethyl benzene ND ug/kg 6.6

Percent moisture is 24%. All results and limits are reported on a dry weight basis.

NA = Not Applicable
ND = Not Detected

Reported By: Salman Qazi Approved By: Dennis Flynn

TUT O05 1488



TCL Volatile Organics *<*>*****-»

Method 8240
(cont.)

Client Name: H+GCL <£.6&>\'UO'Z'V3e5®
Client ID: SB-4
Lab ID: 031950-0013-SA Sampled: 02 DEC 93
Matrix: SOIL Received: 03 DEC 93 Prepared: NA

Authorized: 05 DEC 93 Analyzed: 10 DEC 93
DRY WEIGHT Reporting

Parameter Result Units Limit
Styrene ND ug/kg 6.6
Xylenes (total) ND ug/kg 6.6

Surrogate Recovery

l,2-Dichloroethane-d4 98 %
Toluene-d8 108 %
4-Bromof1uorobenzene 89 %

Percent moisture is 24%. All results and limits are reported on a dry weight basis.

NA = Not Applicable
ND = Not Detected

Reported By: Salman Qazi Approved By: Dennis Flynn

TUT OO5 1489



TCL Volatile Organics

Method 8240

-̂Enseco
A Coming Company

Client Name: H+GCL
Client ID: SB-5 9312041320
Lab ID: 032021-0007-SA v Sampled: 04 DEC 93
Matrix: SOIL Received: 07 DEC 93 Prepared: NA

Authorized: 08 DEC 93 Analyzed: 14 DEC 93

DRY WEIGHT Reporting
Parameter Result Units Limit
Chloromethane ND ug/kg 12
tert-Butyl Methyl ether ND ug/kg 6.2
Bromomethane ND ug/kg 12
Vinyl Chloride ND ug/kg 12
Chloroethane ND ug/kg 12
Methylene chloride ND ug/kg 6.2
Acetone ND ug/kg 12
Carbon disulfide ND ug/kg 6.2
1,1-Dichloroethene ND ug/kg 6.2
1.1-Dichloroethane ND ug/kg 6.2
1.2-Dichloroethene (cis/
trans) ND ug/kg 6.2

Chloroform ND ug/kg 6.2
1,2-Dichloroethane ND ug/kg 6.2
2-Butanone ND ug/kg 12
1,1,1-Trichloroethane ND ug/kg 6.2
Carbon tetrachloride ND ug/kg 6.2
Vinyl Acetate ND ug/kg 12
Bromodichloromethane ND ug/kg 6.2
1,2-Dichloropropane ND ug/kg 6.2
cis-l,3-Dichloropropene ND ug/kg 6.2
Trichloroethene ND ug/kg 6.2
Dibromochloromethane ND ug/kg 6.2
1,1,2-Trichloroethane ND ug/kg 6.2
Benzene ND ug/kg 6.2
trans-l,3-Dichloropropene ND ug/kg 6.2
Bromoform ND ug/kg 6.2
4-Methyl-2-Pentanone ND ug/kg 12
2-Hexanone ND ug/kg 12
1,1,2,2-Tetrachloroethane ND ug/kg 6.2
Tetrachloroethene ND ug/kg 6.2
Toluene ND ug/kg 6.2
Chlorobenzene ND ug/kg 6.2
Ethyl benzene ND ug/kg 6.2

Percent moisture is 19%. All results and limits are reported on a dry weight basis.

NA = Not Applicable
ND = Not Detected

Reported By: Salman Qazi Approved By: Wayne Halozan

TUT CO5 149O



Client Name: H+GCL
Client ID: SB-5 9312041320
Lab ID: 032021-0007-SA
Matrix: SOIL

Parameter
Styrene
Xylenes (total)

Surrogate

l,2-Dichloroethane-d4
Toluene-d8
4-Bromof1uorobenzene

TCL Volatile Organics

Method 8240
(cont.)

'̂ Enseco
A Corninj; Company

Sampled: 04 DEC 93
Received: 07 DEC 93

Authorized: 08 DEC 93
Prepared: NA
Analyzed: 14 DEC 93

Result
ND
ND

Recovery

100
103
96

DRY WEIGHT Reporting
Units Limit
ug/kg
ug/kg

6.2
6.2

Percent moisture is 19%. All results and limits are reported on a dry weight basis.

NA = Not Applicable
ND = Not Detected

Reported By: Salman Qazi Approved By: Wayne Halozan

TUT OO5 1491



TCL Volatile Organics

Method 8240

A Coming Company

Client Name: H+GCL
Client ID: SB-6 9312041550
Lab ID: 032021-0008-SA
Matrix: SOIL

Parameter
Chl oromethane
tert-Butyl Methyl ether
Bromomethane
Vinyl Chloride
Chloroethane
Methylene chloride
Acetone
Carbon disulfide
1,1-Dichloroethene
1.1-Dichloroethane
1.2-Dichloroethene (cis/
trans)

Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1-Trichloroethane
Carbon tetrachloride
Vinyl Acetate
Bromodichloromethane
1,2-Di chloropropane
ci s-1,3-Di ch1oropropene
Trichloroethene
Di bromochloromethane
1,1,2-Tri chloroethane
Benzene
trans-1,3-Dichloropropene
Bromoform
4-Methyl-2-Pentanone
2-Hexanone
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
Chlorobenzene
Ethyl benzene

Sampled: 04 DEC 93
Received: 07 DEC 93

Authorized: 08 DEC 93
Prepared: NA
Analyzed: 14 DEC 93

Result

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

DRY WEIGHT Reporting
Units Limit

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

13
6.6
13
13
13
6.6
13
6.6
6.6
6.6

6.6
6.6
6.6
13
6.6
6.6
13
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
13
13
6.6
6.6
6.6
6.6
6.6

Percent moisture is 25%. All results and limits are reported on a dry weight basis,

NA = Not Applicable
ND = Not Detected

Reported By: Salman Qazi Approved By: Wayne Halozan

TUT O05 1492



Client Name:
Client ID:
Lab ID:
Matrix:

H+GCL
SB-6 9312041550
032021-0008-SA
SOIL

TCL Volatile Organics

Method 8240
(cont.)

Samfrled: 04 DEC 93
Received: 07 DEC 93

Authorized: 08 DEC 93

A Ccimmj; Compjny

Prepared: NA
Analyzed: 14 DEC 93

Parameter

Styrene
Xylenes (total)
Surrogate
1,2-Dichloroethane-d4
Toluene-d8
4-Bromof1uorobenzene

Result

ND
ND

Recovery

98
107
90

DRY WEIGHT Reporting
Units Limit

ug/kg
ug/kg

6.6
6.6

Percent moisture is 25%. All results and limits are reported on a dry weight basis.

NA = Not Applicable
ND = Not Detected

Reported By: Salman Qazi Approved By: Wayne Halozan

TUT OO5 1493



TCL Volatile Organics

Method 8240

•̂c-̂ hnseco
A Coming Company

Client Name: H+GCL
Client ID: SB-6 9312041555
Lab ID: 032021-0009-SA
Matrix: SOIL

Parameter

- Sampled: 04 DEC 93
Received: 07 DEC 93

Authorized: 08 DEC 93
Prepared: NA
Analyzed: 15 DEC 93

DRY WEIGHT Reporting
Result Units Limit

Chl oromethane
tert-Butyl Methyl ether
Bromomethane
Vinyl Chloride
Chl oroethane
Methyl ene chloride
Acetone
Carbon disulfide
1,1-Dichloroethene
1 , 1-Di chl oroethane
1,2-Dichloroethene (cis/
trans)

Chloroform
1 , 2-Di chl oroethane
2-Butanone
1,1, 1-Trichl oroethane
Carbon tetrachloride
Vinyl Acetate
Bromodichloromethane
1 , 2-Di chl oropropane
cis-1 ,3-Dichloropropene
Trichloroethene
Di bromochl oromethane
1,1, 2-Tri chl oroethane
Benzene
trans-l,3-Dichloropropene
Bromoform
4-Methyl -2-Pentanone
2-Hexanone
1,1,2, 2-Tetrachl oroethane
Tetrachl oroethene
Toluene
Chlorobenzene
Ethyl benzene

ND
ND
ND
ND
ND
ND
180
ND
ND
ND

ND
ND
ND
34
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
41

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/ka
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

13
6.5
13
13
13
6.5
13
6.5
6.5
6.5

6.5
6.5
6.5 '
13
6.5
6.5
13
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
13
13
6.5
6.5
6.5
6.5
6.5

Percent moisture is 24%. All results and limits are reported on a dry weight basis.

NA = Not Applicable
ND = Not Detected

Reported By: Salman Qazi Approved By: Wayne Halozan

TJT OUD 1494



Client Name: H+GCL
Client ID: SB-6 9312041555
Lab ID: 032021-0009-SA
Matrix: SOIL

Parameter

Styrene
Xylenes (total)

Surrogate
1,2-Di chloroethane-d4
Toluene-d8
4-Bromofl uorobenzene

TCL Volatile Organics

Method 8240
(cont.)

VEnseco
A Corning Company

Sampled: 04 DEC 93
Received: 07 DEC 93

Authorized: 08 DEC 93
Prepared: NA
Analyzed: IS DEC 93

Result

ND
ND

Recovery

104
109
93

DRY WEIGHT Reporting
Units Limit

ug/kg
ug/kg

6.B
6.5

Percent moisture is 24%. All results and limits are reported on a dry weight basis.

NA = Not Applicable
ND = Not Detected

Reported By: Salman Qazi Approved By: Wayne Halozan

TUT 005 1495



WASTE MANAGEMENT UNITS

TUT OO5 .1.496



TCL Volatile Organics

Method 8240
„ _

Client Name: H+GCL 4-6&>\1Q\ 1&OO
Client ID: IG/SB-1
Lab ID: 031950-0017-SA Sampled: 01 DEC 93
Matrix: SOIL Received: 03 DEC 93 Prepared: NA

Authorized: 05 DEC 93 Analyzed: 10 DEC 93
DRY WEIGHT Reporting

Parameter Result Units Limit

Chloromethane ND ug/kg 12
tert-Butyl Methyl ether ND ug/kg 6.0
Bromomethane ND ug/kg 12
Vinyl Chloride ND ug/kg 12
Chloroethane ND ug/kg 12
Methylene chloride ND ug/kg 6.0
Acetone 2.9 ug/kg 12 J
Carbon disulfide ND ug/kg 6.0
1,1-Dichloroethene ND ug/kg 6.0
1.1-Dichloroethane ND ug/kg 6.0
1.2-Dichloroethene (cis/
trans) ND ug/kg 6.0

Chloroform ND ug/kg 6.0
1,2-Dichloroethane ND ug/kg 6.0
2-Butanone ND ug/kg 12
1,1,1-Trichloroethane ND ug/kg 6.0
Carbon tetrachloride ND ug/kg 6.0
Vinyl Acetate ND ug/kg 12
Bromodichloromethane ND ug/kg 6.0
1,2-Dichlpropropane ND ug/kg 6.0
cis-l,3-Dichloropropene ND ug/kg 6.0
Trichloroethene ND ug/kg 6.0
Dibromochloromethane ND ug/kg 6.0
1,1,2-Trichloroethane ND ug/kg 6.0
Benzene ND ug/kg 6.0
trans-l,3-Dichloropropene ND ug/kg 6.0
Bromoform ND ug/kg 6.0
4-Methyl-2-Pentanone ND ug/kg 12
2-Hexanone ND ug/kg 12
1,1,2,2-Tetrachloroethane ND ug/kg 6.0
Tetrachloroethene ND ug/kg 6.0
Toluene ND ug/kg 6.0
Chlorobenzene ND ug/kg 6.0

Percent moisture is 17%. All results and limits are reported on a dry weight basis.

J = Result is detected below the reporting limit or is an estimated concentration.
NA = Not Applicable
ND = Not Detected

Reported By: Salman Qazi Approved By: Dennis Flynn

Ênseco
A Owning Company

TUT OO5 1497



TCL Volatile Organics * a,™, co^

Method 8240

Client Name: H+GCL jj-C<sa.I•?«Client ID: IG/SB-1 ^ ^\ZO I
Lab ID: 031950-0017-SA Sampled: 01 DEC 93
Matrix: SOIL Received: 03 DEC 93 Prepared: NA

Authorized: 05 DEC 93 Analyzed: 10 DEC 93
DRY WEIGHT Reporting

Parameter Result Units Limit
Ethyl benzene ND ug/kg 6.0
Styrene ND ug/kg 6.0
Xylenes (total) ND ug/kg 6.0

Surrogate Recovery
l,2-Dichloroethane-d4 99 %
Toluene-d8 104 %
4-Bromofluorobenzene 91 %

Percent moisture is 17%. All results and limits are reported on a dry weight basis.

NA = Not Applicable
ND = Not Detected

Reported By: Salman Qazi Approved By: Dennis Flynn

TUT CO5 1498



TCL Volatile Organics

Method 8240 ^ XnFitr.
Client Name: H+GCL
Client ID: IG/SB-2
Lab ID: 031950-0014-SA Sampled: 02 DEC 93
Matrix: SOIL Received: 03 DEC 93 Prepared: NA

Authorized: 05 DEC 93 Analyzed: 10 DEC 93

DRY WEIGHT Reporting
Parameter Result Units Limit
Chloromethane ND ug/kg 13
tert-Butyl Methyl ether ND ug/kg 6.4
Bromomethane ND ug/kg 13
Vinyl Chloride ND ug/kg 13
Chloroethane ND ug/kg 13
Methylene chloride ND ug/kg 6.4
Acetone 5.6 ug/kg 13 J
Carbon disulfide ND ug/kg 6.4
1,1-Dichloroethene ND ug/kg 6.4
1.1-Dichloroethane ND ug/kg 6.4
1.2-Dichloroethene (cis/
trans) ND ug/kg 6.4

Chloroform ND ug/kg 6.4
1,2-Dichloroethane ND ug/kg 6.4
2-Butanone ND ug/kg 13
1,1,1-Trichloroethane ND ug/kg 6.4
Carbon tetrachloride ND ug/kg 6.4
Vinyl Acetate ND ug/kg 13
Bromodichloromethane ND ug/kg 6.4
1,2-Dichloropropane ND ug/kg 6.4
cis-l,3-Dichloropropene ND ug/kg 6.4
Trichioroethene ND ug/kg 6.4
Dibromochloromethane ND ug/kg 6.4
1,1,2-Trichloroethane ND ug/kg 6.4
Benzene ND ug/kg 6.4
trans-l,3-Dichloropropene ND ug/kg 6.4
Bromoform ND ug/kg 6.4
4-Methyl-2-Pentanone ND ug/kg 13
2-Hexanone ND ug/kg 13
1,1,2,2-Tetrachloroethane ND ug/kg 6.4
Tetrachloroethene ND ug/kg 6.4
Toluene ND ug/kg 6.4
Chlorobenzene ND ug/kg 6.4

Percent moisture is 22%. All results and limits are reported on a dry weight basis.

J = Result is detected below the reporting limit or is an estimated concentration.
NA = Not Applicable
ND = Not Detected

Reported By: Salman Qazi Approved By: Dennis Flynn

TUT COS 1499



Client Name:
Client ID:
Lab ID:
Matrix:

H+GCL
IG/SB-2
031950-0014-SA
SOIL

TCL Volatile Organ ics

Method 8240
(cont.)

fciseco
A Coming Company

Sampled: 02 DEC 93
Received: 03 DEC 93

Authorized: 05 DEC 93
Prepared: MA
Analyzed: 10 DEC 93

Parameter

Ethyl benzene
Styrene
Xylenes (total)

Surrogate

1,2-Di chloroethane-d4
Toluene-d8
4-Bromof1uorobenzene

Result
ND
ND
ND

Recovery

99
102
91

DRY WEIGHT Reporting
Units Limit
ug/kg
ug/kg
ug/kg

6.4
6.4
6.4

Percent moisture is 22%. All results and limits are reported on a dry weight basis.

NA = Not Applicable
ND = Not Detected

Reported By: Salman Qazi Approved By: Dennis Flynn

TUT OO5 15GO



TCL Volatile Organics
Method 8240

••?= Enseco
A Corning Company

Client Name: H+GCL
Client ID: OW/SB-1 9312041000
Lab ID: 032021-0004-SA
Matrix: SOIL

Parameter

Sampled: 04 DEC 93
Received: 07 DEC 93

Authorized: 08 DEC 93
Prepared: NA
Analyzed: 14 DEC 93

DRY WEIGHT Reporting
Result Units Limit

Chl oromethane
tert-Butyl Methyl ether
Bromomethane
Vinyl Chloride
Chl oroethane
Methylene chloride
Acetone
Carbon disulfide
1,1-Dichloroethene
1,1-Dichloroethane
1,2-Dichloroethene (cis/
trans)

Chloroform
1,2-Dichloroethane
2-Butanone
1,1, 1-Trichloroethane
Carbon tetrachloride
Vinyl Acetate
Bromodi chl oromethane
1 , 2-Di chl oropropane
ci s-1 , 3-Di chl oropropene
Trichloroethene
Di bromochl oromethane
1,1, 2-Tri chl oroethane
Benzene
trans-1, 3-Di chl oropropene
Bromoform
4-Methyl -2-Pentanone
2-Hexanone
1,1,2, 2-Tetrachl oroethane
Tetrachl oroethene
Toluene
Chlorobenzene

ND
ND
ND
ND
ND
ND
40
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
uq/kq
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

12
6.2
12
12
12
6.2
12
6.2
6.2
6.2

6.2
6.2
6.2"
12
6.2
6.2
12
6.2
6.2
6.2
6.2
6.2
6.2
6.2
6.2
6.2
12
12
6.2
6.2
6.2
6.2

Percent moisture is 19%. All results and limits are reported on a dry weight basis.

B = Compound is also detected in the blank.
NA = Not Applicable
ND = Not Detected

Reported By: Salman Qazi Approved By: Wayne Halozan

TUT 1501



"r^Enseco
TCL Volatile Organics AC^^C——y

Method 8240
(cont.)

Client Name: H+GCL x _, )
Client ID: OW/SB-1 9312041000 veJ'̂  •/
Lab ID: 032021-0004-SA Sampled: 04 DEC 93
Matrix: SOIL Received: 07 DEC 93 Prepared: NA

Authorized: 08 DEC 93 Analyzed: 14 DEC 93

DRY WEIGHT Reporting
Parameter Result Units Limit
Ethyl benzene____________________67____ug/kg 6.2
Styrene ND ug/kg 6.2
Xylenes (total) ND ug/kg 6.2

Surrogate Recovery
1,2-Dichloroethane-d4 101 %
Toluene-d8 102 %
4-Bromofluorobenzene 93 %

Percent moisture is 19%. All results and limits are reported on a dry weight basis.
NA = Not Applicable
ND = Not Detected

Reported By: Salman Qazi Approved By: Wayne Halozan

TUT GO5 15O2



TCL Volatile Organics

Method 8240

Ênseco
A Corning Company

Client Name: H+GCL
Client ID: ST/SB-1
Lab ID: 031950-0016-SA
Matrix: SOIL

Parameter
Chloromethane
tert-Butyl Methyl ether
Bromomethane
Vinyl Chloride
Chloroethane
Methylene chloride
Acetone
Carbon disulfide
1,1-Di chloroethene
1.1-Dichloroethane
1.2-Dichloroethene (cis/
trans)

Chloroform
1,2-Di chloroethane
2-Butanone
1,1,1-Trichloroethane
Carbon tetrachloride
Vinyl Acetate
Bromodichloromethane
1,2-Di chloropropane
ci s-1,3-Di chloropropene
Trichloroethene
Di bromochloromethane
1,1,2-Tri chloroethane
Benzene
trans-1,3-Di chloropropene
Bromoform
4-Methyl-2-Pentanone
2-Hexanone
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
Chlorobenzene

Sampled: 01 DEC 93
Received: 03 DEC 93

Authorized: 05 DEC 93
Prepared: NA
Analyzed: 10 DEC 93

Result
ND
ND
ND
ND
ND
ND
3.4
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

DRY WEIGHT Reporting
Units Limit

ug/kgug/kg
ug/kg
ug/kgug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

1
12
6
12
12
12
6.1
12
6.1
6.1
6.1

6.1
6.1
6.1
12
6.1
6.1
12
6
6
6
6
6.1
6.1
6.1
6.1
6.1
12
12
6
6.1
6.1
6.1

1

Percent moisture is 17%. All results and limits are reported on a dry weight basis.
J = Result is detected below the reporting limit or is an estimated concentration.
NA = Not Applicable
ND = Not Detected

Reported By: Salman Qazi Approved By: Dennis Flynn

TUT OOh



Client Name: H+GCL
Client ID: ST/SB-1
Lab ID: 031950-0016-SA
Matrix: SOIL

Parameter
Ethyl benzene
Styrene
Xylenes (total)

Surrogate

l,2-Dichloroethane-d4
Toluene-d8
4-Bromof1uorobenzene

TCL Volatile Organ ics

Method 8240
(cont.)

-̂ Enseco
A Coming Company

Sampled: 01 DEC 93
Received: 03 DEC 93

Authorized: 05 DEC 93
Prepared: NA
Analyzed: 10 DEC 93

Result
ND
ND
ND

Recovery
99
105
89

DRY WEIGHT Reporting
Units Limit

ug/kg 6.1
6.1
6.1

Percent moisture is 17%. All results and limits are reported on a dry weight basis.

NA = Not Applicable
ND = Not Detected

Reported By: Sal man Qazi Approved By: Dennis Flynn

IUT OO5 ISO 4



MONITOR WELL BORINGS

rUT GO 5 ISO 5



BY:308-463-425Q ; 1-11-34 ; 5:28PM ;ENSECO, INCORPORATE)- 505 842 0595;#20/72

TCL Volatile Organics AO^C^

Method 8240

Client Name: H+GCL -~~-r ,
Client ID: 9312080930 I I-I
Lab ID: 032087-0010-SA Sampled: 08 DEC 93
Matrix: SOIL Received: 09 DEC 93 Prepared: NA

Authorized: 12 DEC 93 Analyzed: 15 DEC 93
DRY WEIGHT Reporting

Parameter Result Units Limit
Chloromethane ND ug/kg 10
tert-Butyl Methyl ether 180 ug/kg 11 D
Broffiomethane ND ug/kg 10
Vinyl Chloride ND ug/kg 10
Chtoroethane ND ug/kg 10
Hethylene chloride ND ug/kg 5.0
Acetone 53 ug/kg 11
Carbon disulfide ND ug/kg .5.0
1,1-Dichloroethene ND ug/kg 5.0
1.1-Diehloroethane ND ug/kg 5.0
1.2-Dichloroethene (cis/
trans) ND ug/kg 5.0

Chloroform ND ug/kg 5.0
1,2-Dichloroethane ND ug/kg 5.0
2-Butanone ND ug/kg 10
1,1,1-Trichloroethane ND ug/kg 5.0
Carbon tetrachloride ND ug/kg 5.0
Vinyl Acetate ND ug/kg 10
Bromodichloromethane ND ug/kg 5.0
1,2-Dichloropropane ND ug/kg 5.0
cis-l,3-Dichloropropene ND ug/kg 5.0
THchloroethene ND ug/kg 5.0
Dibromochloromethane ND ug/kg 5.0
1,1,2-Trichloroethane ND ug/kg 5.0
Benzene 8.2 ug/kg 5.5
trans-1,3-Dichloropropene ND ug/kg 5.0
Bromofonn ND ug/kg 5.0
4-Methyl-2-Pentartone ND ug/kg 10
2-Hexanone ND ug/kg 10
1,1,2,2-Tetrachloroethane ND ug/kg 5.0
Tetrachloroethene ND ug/kg 5.0
Toluene ND ug/kg 5.0
Chlorobenzene ND ug/kg 5.0
Percent moisture is 9.8%. All results and limits are reported on a dry weight basis.
D = Compound quantitated using a secondary dilution.
NA - Not Applicable
ND = Not Detected

Reported By: Salman Qazi Approved By: David Ercoliani

TUT GO5 15O6



SENT BY:908-469-4250 1-11-94 ; 5:29PM lENSECO, INCORPORATED-' 505 842 0595;#21/72

Client Name: K+GCL
Client ID: 9312080930
Lab ID: 032087-0010-SA
Matrix: SOIL

Parameter
Ethyl benzene
Styrene
Xylenes (total)

Surrogate
l,2-Dichloroethane-d4
To!uene-d8
4-Bromof1uorobenzene

TCL Volatile Organics

Method 8240
(cont.)

A Coming Company

Sampled: 08 DEC 93
Received: 09 DEC 93

Authorized: 12 DEC 93
Prepared: NA
Analyzed: 15 DEC 93

Result

21
ND
2.5

Recovery
105
105
96

DRY WEIGHT Reporting
Units Limit

ug/kg
ug/kg

5.5
5.0
5.5

Percent moisture is 9.8%. All results and limits are reported on a dry weight basis.

0 = Result is detected below the reporting limit or is an estimated concentration.
NA = Not Applicable
ND - Not Detected
Reported By: Salman Qazi Approved By: David Ercoliani

rur 1 507



5NT BY:908-469-4250 ; 1-11-94 ; 5:23PM ;ENSECO, INCORPORATED- 505 842 0535;#22/72

Client Name:
Client ID:
Lab ID:
Matrix:

H+GCL
9312080935
032087-0011-SA
SOIL

TCL Volatile Organics

Method 8240

TT- \ &'°l
Sampled: 08 DEC 93
Received: 09 DEC 93

Authorized: 12 DEC 93

A Cuming Company

Prepared: NA
Analyzed: 16 DEC 93

Parameter
Chloromethane
tert-Butyl Methyl ether
Bromomethane
Vinyl Chloride
Chloroethane
Methylene chloride
Acetone
Carbon disulfide
1,1-Dichloroethene
1.1-Di chloroethare
1.2-DicMoroethene (cis/
trans)

Chloroform
1,2-01chloroeth ane
2-Butanone
1,1,1-Trichloroethane
Carbon tetrachloride
Vinyl Acetate
Bromodichloromethane
1,2-Di chloropropane
ci s-1,3-Dichloropropene
Trichloroethene
Di bromochloromethane
1,1,2-Tri chloroethane
Benzene
trans-1,3-Di chloropropene
Bromoform
4-Methyl-2-Pentanone
2-Hexanone
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
Chlorobenzene

Result
ND
170
ND
ND
ND
ND
48
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
5.0
ND
ND
ND
ND
ND
ND
ND
ND

DRY WEIGHT Reporting
Units Limit
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

10
5.6
10
10
10
5.0

11
.0
.0

5.
5.
5.0

5.0
5.0
5.0
10
5.0
5.0
10
5.0
5.0
.0
.0
.0

5.0
5.6
.0
.0

10
10
5.0
5.0
5.0
5.0

5.
5.
5.

5.
5.

Percent moisture is 11%. All results and limits are reported on a dry weight basis.

0 = Result is detected below the reporting limit or is an estimated concentration.
NA = Not Applicable
ND = Not Detected
Reported By: Salman Qazi Approved By: David Ercoliani

TUT 005 1508



ENT BY=308-469-4250 1-11-34 ; 5:30PM JENSECO, INCORPORATED- 505 842 0535;#23/72

Client Name: H+GCL
Client ID: 9312080935
Lab ID: 032087-0011-SA
Matrix: SOIL

Parameter
Ethyl benzene
Styrene
Xylenes (total)
Surrogate
1,2-Di chloroethane-d4
Toluene-d8
4-Bromof1uorobenzene

TCL Volatile Organics
Method 8240
(cont.)

-̂ Enseco
A Corning Company

.

Sampled: 08 DEC 93
Received: 09 DEC 93

Authorized: 12 DEC 93
Prepared: NA
Analyzed: 16 DEC 93

Result
18
ND
2.5

Recovery
108
103
102

DRY HEIGHT Reporting
Units Limit
ug/kg
ug/kg
ug/kg

S.6
5.0
5.6

Percent moisture is 113. All results and limits are reported on a dry weight basis.

J = Result is detected below the reporting limit or Is an estimated concentration.
NA - Not Applicable
ND - Not Detected
Reported By: Salman Qazi Approved By: David Ercoliani

TUT 005 ISO9



EOT BY: 908-469-4250 ; l-H-94 ; 5: 30PM 5ENSECO, I NCORPORATH>-' 505 842 0595; #24/72

TCL Volatile Organic*

Method 8240

Client Name: H+GCL "TTH ( \P & ' "^
Client ID: 9312080940 ' l ^
Lab 10: 032087-0012-SA Sampled: 08 DEC 93
Matrix: SOIL Received: 09 DEC 93 Prepared: NA

Authorized: 12 DEC 93 Analyzed: 16 DEC 93

DRY WEIGHT Reporting
Parameter Result Units L imi t

Chl oromethane ND ug/kg 10
tert-Butyl Methyl ether 68 ug/kg 5.4
Bromomethane ND ug/kg 10
Vinyl Chloride ND ug/kg 10
Chloroethane ND ug/kg 10
Methyl ene chloride ND ug/kg 5.0
Acetone 23 ug/kg 11
Carbon disul fide ND ug/kg 5.0
1,1-Dichloroethene ND ug/kg 5.0
1,1 -Di Chloroethane ND ug/kg 5.0
1,2-Dichloroethene (cis/

trans) ND ug/kg 5.0
Chloroform ND ug/kg 5.0
1,2-Dichloroethane ND ug/kg 5.0
2-Butanone ND ug/kg 10
1,1 1-Tri Chloroethane ND ug/kg 5.0
Carbon tetrachloride ND ug/kg 5.0
Vinyl Acetate ND ug/kg 10
Bromodichl oromethane ND ug/kg 5.0
1,2-Dichloropropane ND ug/kg 5.0
ci s-1, 3-Dich 1 oropropene ND ug/kg 5.0
Trichloroethene ND ug/kg 5.0
Di bromochl oromethane ND ug/kg 5.0
1,1,2-Tri Chloroethane ND ug/kg 5.0
Benzene ND ug/kg 5.0
trans- 1,3-Dichl oropropene ND ug/kg 5.0
Bromofonn ND ug/kg 5.0
4-Methyl-2-Pentanone ND ug/kg 10
2-Hexanone ND ug/kg 10
1,1, 2, 2-Tetrachl oroethane ND ug/kg 5.0
Tetrachloroethene ND ug/kg 5.0
Toluene ND ug/kg 5.0
Chlorobenzene ND ug/kg 5.0
Ethyl benzene ND ug/kg 5.0

Percent moisture is 7.4SL All results and l imits are reported on a dry weight basis.
NA » Not Applicable
ND = Not Detected
Reported By: Salman Qazi Approved By: David Ercol iani

TUT 005 151.O



ENT BY=908-469-4250 ; 1-11-94 ; 5:30PM ;ENSECO, INCORPORATED- 505 842 0595;#25/72

Client Name: H+GCL
Client ID: 9312080940
Lab ID: 032087-0012-SA
Matrix: SOIL

Parameter

Styrene
Xylenes (total)
Surrogate
1,2-01chloroethane-d4
Toluene-d8
4-Bromof1uorobenzene

TCL Volatile Organic*
Method 8240
(cont.)

-n-i
Sampled: 08 DEC 93
Received: 09 DEC 93

Authorized: 12 DEC 93

A Cominp Curapany

Prepared: NA
Analyzed: 16 DEC 93

Result

ND
ND

Recovery

108
105
99

DRY WEIGHT Reporting
Units Limit

ug/kg
ug/kg

5.0
5.0

Percent moisture is 7.4%. All results and limits are reported on a dry weight basis.

NA » Not Applicable
ND - Not Detected
Reported By: Salman Qazi Approved By: David Ercoliani

TUT CO 5



ENT BY:908-469-4250 1-11-94 : 5:26PM ;ENSECO, INCORPORATED- 505 842 0595;#14/72

TCL Volatile Organics

Method 8240

A Canunx Company

Client Name:
Client ID:
Lab ID:
Matrix:

Parameter

H+GCL _->-. 1 j
9312071030 n^T- ia

032087-0004-SA Sampled: 07 DEC 93
SOIL Received: 09 DEC 93

Authorized: 12 DEC 93
Prepared: NA
Analyzed: 15 DEC 93

Chloromethane
tert-Butyl Methyl ether
Bromometnane
Vinyl Chloride
Chl oroethane
Methyl ene chloride
Acetone
Carbon disulfide
1,1-Dichloroethene
1 , 1-Di chl oroethane
1,2-Dichloroethene (cis/

trans)
Chl orof orm
1,2-Di chl oroethane
2-Butanone
1,1, 1-Trichl oroethane
Carbon tetrachloride
Vinyl Acetate
Bromodi chl orotnethane
1 , 2-Di chl oropropane
ci s-1 , 3-Di ch 1 oropropene
Trichloroethene
Di bromochl ororaethane
1,1, 2-Tri chl oroethane
Benzene
trans-1 , 3-D1 chl oropropene
Broraoform
4-Methyl -2-Pentanone
2-Hexanone
1,1,2, 2-Tetrachl oroethane
Tetrachl oroethene
Toluene

Result

ND
610

ND
ND
ND
ND

120
ND
ND
ND

ND
ND
ND
7.6

ND
ND
ND
ND
ND
ND
ND
ND
ND
66
ND
ND
ND
ND
ND
ND
ND

DRY WEIGHT Reporting
Units Limit

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

10
29
10
10
10
5.0
12
5.0
5.0
5.0

5.0
5.0
5.0
12
5.0
5.0
10
5.0
5.0
5.0
5.0
5.0
5.0
5.8
5.0
5.0
10
10
5.0
5.0
5.0

Percent moisture is 14%. All results and limits are reported on a dry weight basis

D = Compound quantitated using a secondary dilution.
J = Result is detected below the reporting limit or is an estimated concentration.
NA = Not Applicable
ND = Not Detected
Reported By: Salman Qazi Approved By: David Ercoliani

TUT OO5



SENT BY:908-469-4250 ; 1-11-94 ; 5:27PM ;ENSECO, INCORPORATED^ 505 842 0595;#15/72

^Enscco

Client Name: H+GCL
Client ID: 9312071030
Lab ID: 032087-0004-SA
Matrix: SOIL

Parameter

Chlorobenzene
Ethylbenzene
Styrene
Xylenes (total)

Surrogate
1,2-Oi chloroethane-d4
Toluene-d8
4-Bromof1uorobenzene

TCL Volatile Organ Ics

Method 8240
(cont.)

TT-ld
Sampled: 07 DEC 93

Received: 09 DEC 93
Authorized: 12 DEC 93

Prepared: NA
Analyzed: 15 DEC 93

Result

ND
110

ND
10

Recovery
110
103
97

DRY WEIGHT Reporting
Units Limit

ug/kg
ug/kg
ug/kg
ug/kg

5.0
5.8
5.0
5.8

Percent moisture Is 14%. All results and limits are reported on a dry weight basis.
NA = Not Applicable
ND = Not Detected
Reported By: Salman Qazi Approved By: David Ercoliani

TUT OO5 1513



EOT BY = 908-469-4250 J 1-11-94 ; 5:27PM lENSECO, INCORPORATED-* 505 842 0595;#16/72

TCL Volatile Organics

Method 8240

Client Name: H+GCL ___ , ; / <dj?l-Sjo')
Client ID: 9312071033 TT- W <• ^^ -^ '
Lab ID: 032087-0005-SA Sampled: 07 DEC 93
Matrix: SOIL Received: 09 DEC 93 Prepared: NA

Authorized: 12 DEC 93 Analyzed: 15 DEC 93
DRY WEIGHT Reporting

Parameter Result Uni t s Limit

Chloromethane ND ug/kg 10
tert-Butyl Methyl ether 460 ug/kg 33 D
Bromorae thane ND ug/kg 10
Vinyl Chloride ND ug/kg 10
CM oroethane ND ug/kg 10
Methyl ene chloride ND ug/kg 5.0
Acetone 90 ug/kg 13
Carbon disulfide ND ug/kg 5.0
1,1-Dichloroethene ND ug/kg 5.0
1.1-Dichl oroethane ND ug/kg 5.0
1.2-Dichloroethene (cis/

trans) ND ug/kg 5.0
Chloroform ND ug/kg 5.0
1,2-Dichl oroethane ND ug/kg 5.0
2-Butanone 6.9 ug/kg 13 J
1,1,1-Trichl oroethane ND ug/kg 5.0
Carbon tetrachloride ND ug/kg 5.0
Vinyl Acetate ND ug/kg 10
Bromodi chloromethane ND ug/kg 5.0
1,2-Dichloropropane ND ug/kg 5.0
cis-1, 3-Di ch I oropropene ND ug/kg 5.0
Trichloroethene ND ug/kg 5.0
Dibromochloromethane ND ug/kg 5.0
1,1,2-Trichloroethane ND ug/kg 5.0
Benzene 69 ug/kg 6.6
trans-1, 3-Di chl oropropene ND ug/kg 5.0
Bromoform ND ug/kg 5.0
4-Methyl-2-Pentanone ND ug/kg 10
2-Hexanone ND ug/kg 10
1,1, 2, 2-Tetrachl oroethane ND ug/kg 5.0
Tetrachloroethene ND ug/kg 5.0
Toluene ND ug/kg 5.0
Percent moisture is 24*. All results and limits are reported on a dry weight basis.

D = Compound quant itated using a secondary dilution.
J = Result is detected below the reporting l imi t or is an estimated concentration.
NA - Not Applicable
ND - Not Detected

Reported By: Sal man Qazi Approved By: David Ercoliani

'TUT DO 5 151.4



ENT BY = 908-463-4250 ; 1-11-94 ; 5:27PM JENSECO, INCORPORATED 505 842 0535;#17/72

TCL Volatile Organics

Method 8240
(cont.)

Client Name: H+GCL _^_ , ,
Client ID: 9312071033 ~VT-\c\
Lab ID: 032087-0005-SA Sampled: 07 DEC 93
Matrix: SOIL Received: 09 DEC 93 Prepared: NA

Authorized: 12 DEC 93 Analyzed: 15 DEC 93

DRY WEIGHT Reporting
Parameter Result Units Limit
Chlorobenzene ND ug/kg 5.0
Ethyl benzene 140 ug/kg 6.6
Styrene ND ug/kg 5.0
Xylenes (total) 13 ug/kg 6.6

Surrogate Recovery

l,2-Dichloroethane-d4 110 %
Toluene-d8 103 %
4-Bromof1uorobenzene 100 %

Percent moisture is 24%. All results and l imi t s are reported on a dry weight basis.
NA = Not Applicable
ND = Not Detected

Reported By: Salman Qazi Approved By: David Ercoliani

TUT OO5 1515



5ENT BY =908-469-4250 5 1-11-94 = 5:28PM ;ENSECO, INCORPORATED 505 842 0595;#18/72

TCL Volatile Organics
Method 8240

Client Name: H-J-GCL
Client ID: 9312071140
Lab ID: 032087-0008-SA Sampled: 07 DEC 93
Matrix: SOIL Received: 09 DEC 93 Prepared: NA

Authorized: 12 DEC 93 Analyzed: 15 DEC 93

DRY WEIGHT Reporting
Parameter Result Units Limit

Chl oromethane ND ug/kg 10
tert-Butyl Hethyl ether 160 ug/kg 5.4
Broraome thane ND ug/kg 10
Vinyl Chloride ND ug/kg 10
Chl oroethane ND ug/kg 10
Methyl ene chloride ND ug/kg 5.0
Acetone 37 ug/kg 11
Carbon disul fide ND ug/kg 5.0
1,1-01 chl oroethene ND ug/kg 5.0
1,1 -Di chl oroethane ND ug/kg 5.0
1,2-Di chl oroethene (cis/

trans) ND ug/kg 5.0
Chloroform ND ug/kg 5.0
1,2-Di chl oroethane ND ug/kg 5.0
2-Butanone ND ug/kg 10
1,1,1-Trichloroethane ND ug/kg 5.0
Carbon tetrachloride ND ug/kg 5.0
Vinyl Acetate ND ug/kg 10
Bromodi chl oromethane ND ug/kg 5.0
1,2-Di chl oropropane ND ug/kg 5.0
cis-l,3-Dichloropropene ND ug/kg 5.0
Tri chl oroethene ND ug/kg 5.0
Di bromochl oromethane ND ug/kg 5.0
1,1,2-Trichloroethane ND ug/kg 5.0
Benzene ND ug/kg 5.0
trans-1, 3-Dichl oropropene ND ug/kg 5.0
Bromoform ND ug/kg 5.0
4-Methyl-Z-Pentanone ND ug/kg 10
2-Hexanone ND ug/kg 10
1,1, 2, 2-Tetrachl oroethane ND ug/kg 5.0
Tetrachl oroethene ND ug/kg 5.0
Toluene ND ug/kg 5.0
Chlorobenzene ND ug/kg 5.0
Ethylbenzene ND ug/kg 5.0

Percent moisture is 7.8%. All results and l imi ts are reported on a dry weight basis.
NA = Not Applicable
ND = Not Detected
Reported By: Sal man Qazi Approved By: David Ercoliani

TUT OO5



JENT BY:308-469-4250 1-11-34 ; 5=28PM ;I INCORPORATED-* 505 842 0535;#13/72

Client Name: H+GCL
Client ID: 9312071140
Lab ID: 032087-0008-SA
Matrix: SOIL

Parameter
Styrene
Xylenes (total)
Surrogate
1,2-D i chloroethane-d4
To!uene-d8
4-Bromofl uorobenzene

TCL Volatile Organics
Method 8240

(cont.)

ACcKiiai£ Company

Sampled: 07 DEC 93
Received: 09 DEC 93

Authorized: 12 DEC 93
Prepared: NA
Analyzed: 15 DEC 93

Result

ND
NO
Recovery
105
100
100

DRY WEIGHT Reporting
Units Limit
ug/kg
ug/kg

5.0
5.0

Percent moisture is 7.8%. All results and limits are reported on a dry weight basis.
NA =• Not Applicable
ND - Not Detected
Reported By: Salman Qazi Approved By: David Ercoliani

TUT OO5 1517



-'Enseco
TCL Volatile Organics A 0>rtlinR Comp-m

Method 8240

Client Name: H+GCL
Client ID: TT-2 9312041100
Lab ID: 032021-0005-SA Sampled: 04 DEC 93
Matrix: SOIL Received: 07 DEC 93 Prepared: NA

Authorized: 08 DEC 93 Analyzed: 14 DEC 93

DRY WEIGHT Reporting
Parameter Result Units Limit
Chloromethane ND ug/kg 12
tert-Butyl Methyl ether ND ug/kg 6.1
Bromomethane ND ug/kg 12
Vinyl Chloride ND ug/kg 12
Chl oroethane ND ug/kg 12
Methyl ene chloride ND ug/kg 6.1
Acetone ND ug/kg 12
Carbon disulfide ND ug/kg 6.1
1,1-Dichloroethene ND ug/kg 6.1
1.1-Dichloroethane ND ug/kg 6.1
1.2-Dichloroethene (cis/
trans) ND ug/kg 6.1

Chloroform ND ug/kg 6.1
1,2-Dichl oroethane ND ug/kg 6.1
2-Butanone ND ug/kg 12
1,1,1-Trichl oroethane ND ug/kg 6.1
Carbon tetrachloride ND ug/kg 6.1
Vinyl Acetate ND ug/kg 12
Bromodichloromethane ND ug/kg 6.1
1,2-Dichloropropane ND ug/kg 6.1
cis-l,3-Dichloropropene ND ug/kg 6.1
Trichloroethene ND ug/kg 6.1
Dibromochloromethane ND ug/kg 6.1
1,1,2-Trichl oroethane ND ug/kg 6.1
Benzene ND ug/kg 6.1
trans-1, 3-Dichl oropropene ND ug/kg 6.1
Bromoform ND ug/kg 6.1
4-Methyl-2-Pentanone ND ug/kg 12
2-Hexanone ND ug/kg 12
1,1, 2, 2-Tetrachl oroethane ND ug/kg 6.1
Tetrachloroethene ND ug/kg 6.1
Toluene ND ug/kg 6.1
Chlorobenzene ND ug/kg 6.1
Ethyl benzene ND ug/kg 6.1

Percent moisture is 18%. All results and limits are reported on a dry weight basis.
NA = Not Appl icable
ND = Not Detected

Reported By: Salman Qazi Approved By: Wayne Halozan

TUT OO5 1518



Client Name:
Client ID:
Lab ID:
Matrix:

H+GCL
TT-2 9312041100
032021-0005-SA
SOIL

TCL Volatile Organics

Method 8240
(cont.)

Sampled: 04 DEC 93
Received: 07 DEC 93

Authorized: 08 DEC 93

'~" Enseco
A Corning Company

Prepared: NA
Analyzed: 14 DEC 93

Parameter
Styrene
Xylenes (total)

Surrogate
1,2-Di chloroethane-d4
Toluene-d8
4-Bromof1uorobenzene

Result

ND
ND

Recovery
100
105
94

DRY WEIGHT Reporting
Units Limit

ug/kg

%
%
%

6.1
6.1

Percent moisture is 18%. All results and limits are reported on a dry weight basis.

NA = Not Applicable
ND = Not Detected

Reported By: Sal man Qazi Approved By: Wayne Halozan

TUT OOS 151.9



——————————————————————————————————^ Enseco
—.-, .. - , . - .. A Coming Comwn\TCL Volatile Orgamcs

Method 8240

Client Name: H+GCL ( /, t=,' )
Client ID: TT-2 9312041130 \^\"
Lab ID: 032021-0006-SA Sampled: 04 DEC 93
Matrix: SOIL Received: 07 DEC 93 Prepared: NA

Authorized: 08 DEC 93 Analyzed: 14 DEC 93

DRY WEIGHT Reporting
Parameter Result Units Limit
Chloromethane ND ug/kg 12
tert-Butyl Methyl ether ND ug/kg 6.0
Bromomethane ND ug/kg 12
Vinyl Chloride ND ug/kg 12
Chloroethane ND ug/kg 12
Methylene chloride ND ug/kg 6.0
Acetone ND ug/kg 12
Carbon disulfide ND ug/kg 6.0
1,1-Dichloroethene ND ug/kg 6.0
1.1-Dichloroethane ND ug/kg 6.0
1.2-Dichloroethene (cis/
trans) ND ug/kg 6.0

Chloroform ND ug/kg 6.0
1,2-Dichloroethane ND ug/kg 6.0
2-Butanone ND ug/kg 12
1,1,1-Trichloroethane ND ug/kg 6.0
Carbon tetrachloride ND ug/kg 6.0
Vinyl Acetate ND ug/kg 12
Bromodichloromethane ND ug/kg 6.0
1,2-Dichloropropane ND ug/kg 6.0
ci s-1,3-Dichloropropene ND ug/kg 6.0
Trichloroethene ND ug/kg 6.0
Dibromochloromethane ND ug/kg 6.0
1,1,2-Trichloroethane ND ug/kg 6.0
Benzene ND ug/kg 6.0
trans-1,3-Dichloropropene ND ug/kg 6.0
Bromoform ND ug/kg 6.0
4-Methyl-2-Pentanone ND ug/kg 12
2-Hexanone ND ug/kg 12
1,1,2,2-Tetrachloroethane ND ug/kg 6.0
Tetrachloroethene ND ug/kg 6.0
Toluene ND ug/kg 6.0
Chlorobenzene ND ug/kg 6.0
Ethyl benzene ND ug/kg 6.0
Percent moisture is 16%. All results and limits are reported on a dry weight basis.

NA = Not Applicable
ND = Not Detected

Reported By: Sal man Qazi Approved By: Wayne Halozan

TUT CO5 152O



——————————————————————————————————— ?• Enseco
TCL Vola t i le Organics A0iminRCo"""n>

Method 8240
(cont.)

Client Name: H+GCL
Client ID: TT-2 9312041130
Lab ID: 032021-0006-SA Sampled: 04 DEC 93
Matrix: SOIL Received: 07 DEC 93 Prepared: NA

Authorized: 08 DEC 93 Analyzed: 14 DEC 93
DRY WEIGHT Reporting

Parameter Result Units Limit

Styrene ND ug/kg 6.0
Xylenes (total) ND ug/kg 6.0
Surrogate Recovery

l,2-Dichloroethane-d4 101 %
Toluene-d8 104 %
4-Bromof1uorobenzene 97 %

Percent moisture is 16%. All results and limits are reported on a dry weight basis.
NA = Not Applicable
ND = Not Detected

Reported By: Sal man Qazi Approved By: Wayne Halozan

TUT OOS 1521



TCL Volatile Organics

Method 8240

Ênseco
A Coming Company

Client Name: H+GCL
Client ID: TT-4
Lab ID: 031950-0010-SA
Matrix: SOIL

Parameter

Chloromethane
tert-Butyl Methyl ether
Bromomethane
Vinyl Chloride
Chloroethane
Methylene chloride
Acetone
Carbon disulfide
1,1-Dichloroethene
1.1-Di chloroethane
1.2-Dichloroethene (cis/
trans)

Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1-Trichloroethane
Carbon tetrachloride
Vinyl Acetate
Bromodi chloromethane
1,2-Di chloropropane
ci s-1,3-Di chloropropene
Trichloroethene
Di bromochioromethane
1,1,2-Tri chloroethane
Benzene
trans-1,3-Di chloropropene
Bromoform
4-Methyl-2-Pentanone
2-Hexanone
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
Chlorobenzene

Sampled: 02 DEC 93
Received: 03 DEC 93

Authorized: 05 DEC 93
Prepared: NA
Analyzed: 09 DEC 93

Result

ND
48
ND
ND
ND
ND
29
4.2
ND
ND

ND
ND
ND
7.4

ND
ND
ND
ND
ND
ND
ND
ND
ND
6.8
ND
ND
ND
ND
ND
ND
ND
ND

DRY WEIGHT Reporting
Units Limit

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

11
5.7
11
11
11
5.7
11
5.7
5.7
5.7

.7

.7

.7

5.
5.
5.

11
5.7
5.7

11
5.7
5.7
5.7
5.7
5.7
5.7
5.7
5.7
5.7

11
11
5.7
5.7
5.7
5.7

Percent moisture is 12%. All results and limits are reported on a dry weight basis.

J = Result is detected below the reporting limit or is an estimated concentration.
NA = Not Applicable
ND = Not Detected

Reported By: Salman Qazi Approved By: Dennis Flynn

TUT cos



Client Name:
Client ID:
Lab ID:
Matrix:

H+GCL
TT-4
031950-0010-SA
SOIL

TCL Volatile Organics
Method 8240
(cont.)

-̂ Enseco
A Coming Company

Sampled: 02 DEC 93
Received: 03 DEC 93

Authorized: 05 DEC 93
Prepared: NA
Analyzed: 09 DEC 93

Parameter
Ethyl benzene
Styrene
Xylenes (total)

Surrogate

1,2-Di chloroethane-d4
Toluene-d8
4-Bromof 1 uorobenzene

Result

29
ND
NO

Recovery
100
101
94

DRY WEIGHT Reporting
Units Limit
ug/kg
ug/kg
ug/kg

5.7
5.7
5.7

Percent moisture is 12%. All results and limits are reported on a dry weight basis.

NA = Not Applicable
ND = Not Detected

Reported By: Salman Qazi Approved By: Dennis Flynn

TUT OO5 1523



TCL Volatile Organ ics

Method 8240

Ênseoo
A Coming CootpBiy

Client Name: H+GCL
Client ID: TT-4
Lab ID: 031950-0011-SA
Matrix: SOIL

Parameter
Chloromethane
tert-Butyl Methyl ether
Bromomethane
Vinyl Chloride
Chloroethane
Methylene chloride
Acetone
Carbon disulfide
1,1-Dichloroethene
1.1-Dichloroethane
1.2-Dichloroethene (cis/
trans)

Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1-Tri chloroethane
Carbon tetrachloride
Vinyl Acetate
Bromod i chloromethane
1,2-Di chloropropane
ci s-1,3-Di chloropropene
Trichloroethene
Di bromochloromethane
1,1,2-Tri chloroethane
Benzene
trans-1,3-Di chloropropene
Bromoform
4-Methyl-2-Pentanone
2-Hexanone
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
Chlorobenzene

-rr-4
Sampled: 02 DEC 93
Received: 03 DEC 93

Authorized: 05 DEC 93
Prepared: NA
Analyzed: 09 DEC 93

Result
ND
76
ND
ND
ND
ND
18
3.0
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
9.5
ND
ND
ND
ND
ND
ND
ND
ND

DRY WEIGHT Reporting
Units Limit

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

11
5.6

11
11
11
5.6

11
5.6
5.6
5.6

5.6
5.6
5.6

11
5.6
5.6

11
5.6
5.6
5.6
5.6
5.6
5.6
5.6
5.6
5.6

11
11
5.6
5.6
5.6
5.6

Percent moisture is 11%. All results and limits are reported on a dry weight basis.

J = Result is detected below the reporting limit or is an estimated concentration.
NA = Not Applicable
ND = Not Detected

Reported By: Sal man Qazi Approved By: Dennis Flynn

'TUT OO5 1524



Client Name: H+GCL
Client ID: TT-4
Lab ID: 031950-0011-SA
Matrix: SOIL

Parameter
Ethyl benzene
Styrene
Xylenes (total)

Surrogate

1,2-Di chloroethane-d4
Toluene-d8
4-Bromof1uorobenzene

TCL Volatile Organics

Method 8240
(cont.)

Sampled: 02 DEC 93
Received: 03 DEC 93

Authorized: 05 DEC 93

Ênseco
A Coming Company

Prepared: NA
Analyzed: 09 DEC 93

Result

52
ND
NO

Recovery

97
100
94

DRY WEIGHT Reporting
Units Limit
ug/kg
ug/kgug/kg

5.6
5.6
5.6

Percent moisture is 11%. All results and limits are reported on a dry weight basis.

NA = Not Applicable
ND = Not Detected

Reported By: Sal man Qazi Approved By: Dennis Flynn

TUT OUD



-'li'-Enseco
TCL Volatile Organics

Method 8240

A Comi

Client Name: H+GCL
Client ID: TT-5 9312031215
Lab ID: 032021-0002-SA
Matrix: SOIL

Parameter
Chloromethane
tert-Butyl Methyl ether
Bromomethane
Vinyl Chloride
Chloroethane
Methylene chloride
Acetone _________

Sampled: 03 DEC 93
Received: 07 DEC 93 Prepared:

Authorized: 08 DEC 93 Analyzed:
NA
13 DEC 93

Result

ND
ND
ND
ND
ND
ND
62

DRY WEIGHT Reporting
Units Limit

Carbon disulfide
1,1-Di chloroethene
1.1-Dichloroethane
1.2-Dichloroethene (cis/
trans)

Chloroform
1,2-Dichloroethane
?-Rut.annnP

ND
ND
ND

ND
ND
ND
21

1,1,1-Tri chloroethane
Carbon tetrachloride
Vinyl Acetate
Bromodi chloromethane
1, 2-Di chloropropane
cis-1,3-Di cm oropropene
Trichloroethene
Di bromochloromethane
1,1,2-Tri chloroethane
Benzene
trans-1,3-Di chloropropene
Bromoform
4-Methyl-2-Pentanone
2-Hexanone
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
Chlorobenzene

~ND~
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ug/kgug/kgug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

13
6.4
13
13
13
6.4
13
6.4
6.4
6.4

6.4
6.4
6.4
13
6.4
6.4
13
6.4
6.4
6.4
6.4
6.4
6.4
6.4
6.4
6.4
13
13
6.4
6.4
6.4
6.4

Percent moisture is 22%. All results and limits are reported on a dry weight basis.

B = Compound is also detected in the blank.
NA = Not Applicable
ND = Not Detected
Reported By: Salmar Qazi Approved By: Wayne Halozan

TUT GO 1526



••^Enseco

Client Name: H+GCL
Client ID: TT-5 9312031215
Lab ID: 032021-0002-SA
Matrix: SOIL

Parameter
Ethyl benzene
Styrene
Xylenes (total)

Surrogate
l,2-Dichloroethane-d4
Toluene-d8
4-Bromof1uorobenzene

TCL Volatile Organics
Method 8240
(cont.)

A Coming; Company

Sampled: 03 DEC 93
Received: 07 DEC 93

Authorized: 08 DEC 93
Prepared: NA
Analyzed: 13 DEC 93

Result
ND
ND
ND

Recovery
100
103
98

DRY WEIGHT Reporting
Units Limit

ug/kg
ug/kg
ug/kg

6.4
6.4
6.4

Percent moisture is 22%. All results and limits are reported on a dry weight basis.
NA = Not Applicable
ND = Not Detected

Reported By: Salman Qazi Approved By: Wayne Halozan

TUT OO5 1527



Client Name: H+GCL
Client ID: Tt-S 9312031220
Lab ID: 032021-0003-SA
Matrix: SOIL

Parameter

TCL Volatile Organics

Method 8240

C-rV-^0
Sampled: 03 DEC 93
Received: 07 DEC 93

Authorized: 08 DEC 93

'f Enseco
HR CompanyA Co

Prepared: NA
Analyzed: 13 DEC 93

DRY WEIGHT Reporting
Result Units Limit

Chl oromethane
tert-Butvl Methvl ether
Bromomethane
Vinyl Chloride
Chl oroethane
Methyl ene chloride
Acetone
Carbon disulfide
1,1-Dichloroethene
1,1-Dichloroethane
1,2-Dichloroethene (cis/
trans}

Chloroform
1 , 2-Di chl oroethane
2-Butanone
1,1, 1-Tri chl oroethane
Carbon tetrachloride
Vinyl Acetate
Bromodi chl oromethane
1, 2-Di chl oropropane
cis-1, 3-Di chl oropropene
Trichloroethene
Di bromochl oromethane
1,1, 2-Tri chl oroethane
Benzene
trans- 1 , 3-Di chl oropropene
Bromoform
4-Methyl-2-Pentanone
2-Hexanone
1,1,2, 2-Tetrachl oroethane
Tetrachloroethene
Toluene
Chlorobenzene
Ethyl benzene

ND
26
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ug/kg
uq/kq
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

12
6.2
12
12
12
6.2
12
6.2
6.2
6.2

6.2
6.2
6.2
12
6.2
6.2
12
6.2
6.2
6.2
6.2
6.2
6.2
6.2
6.2
6.2
12
12
6.2
6.2
6.2
6.2
6.2

Percent moisture is 19%. All results and limits are reported on a dry weight basis.
NA = Not Applicable
ND = Not Detected

Reported By: Salman Qazi Approved By: Wayne Halozan

TUT QO5 1528



Client Name: H+GCL
Client ID: TT-5 9312031220
Lab ID: 032021-0003-SA
Matrix: SOIL

Parameter

Styrene
Xylenes (total)

Surrogate
1,2-Dichloroethane-d4
Toluene-d8
4-Bromof1uorobenzene

TCL Volatile Organics

Method 8240
(cent .) ,

'%;>Enseco
A Coming Company

Sampled: 03 DEC 93
Received: 07 DEC 93

Authorized: 08 DEC 93
Prepared: NA
Analyzed: 13 DEC 93

Result

ND
ND

Recovery
100
101
100

DRY WEIGHT Reporting
Units Limit

ug/kg
ug/kg

6.2
6.2

Percent moisture is 19%. All results and limits are reported on a dry weight basis.

NA = Not Applicable
ND = Not Detected

Reported By: Salman Qazi Approved By: Wayne Halozan

TUT OO5 1529



Appendix G — Laboratory Analytical Data Sheets for
Arthur D. Little Sample Splits, Texaco Tutu, December 1993

Environmental Science
and Engineering

A BDH Htmiuun* Conmnr

TUT OO5 153O



JflN 13 '34 11:09 FROM ENSECO/RMflL TO 058420595-076126 PRGE.005/008

-FT- >
Volatile Organic*

Target Compound List (TCL)
Method 8240

Client Name: H+GCL
Client ID: 9312101540
Lab ID: 032984-0008-SA
Matrix: AQUEOUS Sampled: 10 DEC 93 Received: 18 DEC 93
Authorized: 18 DEC 93 Prepared: 23 DEC 93 Analyzed: 23 DEC 93

Reporting
Parameter Result Units Limit
Acetone ND ug/L 5000
Benzene 16000 ug/L 2500
Bronodichloromethane ND ug/L 2500
Broaoform ND ug/L 2500
Broraoroethane ND ug/L 5000
2-Butanone (MEK) ND ug/L 5000
Carbon dUulfide ND ug/L 2500
Carbon tetrachloride ND ug/L 2500
Chlorobenzene ND ug/L 2500
Chloroethane ND ug/L 5000
Chloroform ND ug/L 2500
Chlorooethane NO ug/L 5000
Dibronochloronethane ND ug/L 2500
1.1-Dichloroethane ND ug/L 2500
1.2-Dichloroethane NO ug/L 2500
1.1-Dlchloroethene ND ug/L 2500
1.2-Dichloroethene

(total) ND ug/L 2500
1,2-Dichloropropane ND ug/L 2500
cis-l,3-Dichloropropene ND ug/L 2500
trans-l,3-D1chloropropene ND ug/L 2500
Ethylbenzene 3000 ug/L 2500
2-Hexanone ND ug/L 5000
tert-Butyl methyl ether 27000 ug/L 2500
Methylene chloride 7100 ug/L 2500
4-Methyl-2-pentanone

(MIBK) NO ug/L 5000
Styrene ND ug/L 2500
1,1,2,2-Tetrachloroethane ND ug/L 2500
Tetrachloroethene ND ug/L 2500
Toluene 13000 ug/L 2500
1.1.1-Trichloroethane ND ug/L 2500
1.1.2-Trichloroethane ND ug/L 2500
Trichloroethene ND ug/L 2500
Vinyl acetate ND ug/L 5000
Vinyl chloride ND ug/L 5000
Xylenes (total) 16000 ug/L 2500
Surrogate Recovery
Toluene-d8 102 %

(continued on following page)
ND - Not detected
NA = Not applicable

Reported r": Mike Hoffman Approved By: Audrey Verniero orjB



JflN 13 '94 11:10 FROM ENSECO/RMflL TO 058420595-076126 PflGE.006/008

Volatile Organic s
Target Compound List (TCL)

Method 8240

Client Naoe: H+SCL
Client ID: 9312101540
Lab ID: 032984- 0003 -SA
Matrix: AQUEOUS Sampled: 10 DEC 93 Received: 18 DEC 93
Authorized: 18 DEC 93 Prepared: 23 DEC 93 Analyzed: 23 DEC 93
Surrogate Recovery

4 -Bromofl uorobenzene 97 *
l,2-Dichloroethane-d4 96 %

ND = Not detected
NA = Not applicable TUT 005 1.532
Reported By: Mike Hoffman Approved By: Audrey Verniero



JftN 13 '34 11:10 FROM ENSECO/RMfiL TO 058420535-076126 PfiGE.007/008

Volatile Organics
Target Compound List (TCL)

Method 8240

Client Name: H+GCL
Client ID: 9312101545
Lab ID: 032984-0009-SA
Matrix: AQUEOUS
Authorized: 18 DEC 93

Parameter
Acetone
Benzene
Bromodlchloromethane
Bromoforn
Bronoaethane
2-Butanone (MEK)
Carbon disutfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chlorooethane
Dibrooochloronethane
1.1-Dichloroethane
1.2-Dichloroethane
1.1-Di chloroethene
1.2-D1chloroethene

(total)
1,2-Di chloropropane
ci s-1,3-Dich1oropropene
trans-1,3-Di chloropropene
Ethylbenzene
2-Hexanone
tert-Butyl methyl ether
Hethylene chloride
4-Methyl-2-pentanone

(M1BK)
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene
To!uene
1,1,1 -Tri chloroethane
1,1,2-Trlchloroethane
Tr1chloroethene
Vinyl acetate
Vinyl chloride
Xylenes (total)
Surrogate
Toluene-d8

NO - Not detected
NA = Not applicable
Reported By: M1ke Hoffroan

\
Sampled: 10 DEC 93
Prepared: 23 DEC 93

Result Units
ND

17000
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND

2900
ND

27000
7000

ND
ND
ND
ND

13000
ND
ND
ND
ND
ND

16000

Recovery
102

(continued on following

ug/L
ug/L
ug/L
ug/Lug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

*
page)

Received: 18 DEC 93
Analyzed: 23 DEC 93

Reporting
Limit
5000
2500
2500
2500
5000
5000
2500
2500
2500
5000
2500
5000
2500
2500
2500
2500

2500
2500
2500
2500
2500
5000
2500
2500

5000
2500
2500
2500
2500
2500
2500
2500
5000
5000
2500

TUT OO5 1533

Approved By: Audrey Verniero



FIN 13 '94 1 1 : 1 1 FROM ENSECO/RMRL TO 058420595-07612B PftGE.008/008

Volatile Organ1cs
Target Compound List (TCL)

Method 8240
Client Name: H+GCl
Client ID: 9312101545
Lab ID:
Matrix:
Authorized:
Surrogate

032984- 0009- SA
AQUEOUS
18 DEC 93

4-Bronofl uorobenzene
1 , 2-Dichl oroethane-d4

Sampled: 10 DEC 93
Prepared: 23 DEC 93

Recovery
98 %
98 %

Received: 18 DEC 93
Analyzed: 23 DEC 93

ND - Not detected
NA - Not applicable
Reported By: Mike Hoffman Approved By: Audrey Verniero

TUT uot 1 534



JftN 13 '94 11:08 FROM ENSECO/RMflL TO 058420595-076126 PPIGE . 003/008

Volatile Organ ics
Target Compound List (TCL)

Method 8240

Client Name: H+GCL
Client ID: 9312101445
Lab ID: 032984-0007-SA
Matrix: AQUEOUS
Authorized: 18 DEC 93

Parameter
Acetone
Benzene
Bromodichloromethane
Bromoforo
Bromonethane
2-Butanone (HEK)
Carbon disutfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroforro
Chloroaethane
Di bromochloromethane
1.1-Dichloroethane
1.2-D1chloroethane
1.1-Dichloroethene
1.2-Dichloroethene

(total)
1,2-D1chloropropane
cis-l,3-Dichloropropene
trans-1,3-Dichloropropene
Ethylbenzene
2-Hexanone
tert-Butyl methyl ether
Methylene chloride
4-Methyl-2-pentanone

(HIBK)
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene
To!uene
1.1.1-Trichloroethane
1.1.2-Trichloroethane
Tr i chloroethene
Vinyl acetate
Vinyl chloride
Xylenes (total)

Surrogate
To!uene-d8

NO = Not detected
NA - Not applicable
Reported Bv: Mike Hoffman

Sampled: 10 DEC 93
Prepared: 22 DEC 93

Result Units
200
1600
ND
NO
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
33
ND

330
ND
ND
ND
65
ND

1500
160

ND
ND
NO
58
260
ND
ND
22
ND
22
620

Recovery
98

(continued on following

ug/L
ug/L
ug/L
ug/L
ug/Lug/L
ug/L
ug/Lug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

%
page)

Received: 18 DEC 93
Analyzed: 24 DEC 93

Reporting
Limit

120
62
62
62
120
120
62
62
62
120
62
120
62
62
62 J
62

62
62
62
62
62
1ZO
62
62

120
62
62
62 J
62
62
62
62 J
120
120 J
62

TUT OO5 1535

Approved By: Kristin Tollefson



IENT BY:308-469-4250 1-11-34 ; 5:39PM ;ENSECO, INCORPORATED̂ 505 842 0585;#43/72

Enseco
Volatile Organics

Target Compound List (TCL)
Method 8240

A li

Client Name:
Client ID:
Lab ID:
Matrix:
Authorized:

Parameter

H+fiCL
9312101115
032984-0005-SA
AQUEOUS
18 DEC 93

Sampled: 10 DEC 93
Prepared: 22 DEC 93

Acetone
Benzene
Bromodichloromethane
Broroofonn
Bromomethane
2-Butanone (MEK)
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Di bromochloromethane
1.1-Di chloroethane
1.2-Dichloroethane
1.1-Dichloroethene
1.2-Dichloroethene

(total)
1,2-Dichloropropane
cis-1,3-D1chloropropene
trans-1,3 -D1chloropropene
Ethyl benzene
2-Hexanone
tert-Butyl methyl ether
Methylene chloride
4-Hethyl-2-pentanone

(HIBK)
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1.1.1-Tr i chloroethane
1.1.2-Tri chloroethane
Trichloroethene
Vinyl acetate
Vinyl chloride
Xylenes (total)

Surrogate

Toluene-d8

ND - Not detected
NA = Not applicable

7.8

ND
ND
ND
30
1.2

ND
ND
10
ND
ND
2.5

Recovery
103 %

(continued on following page)

Received: 18 DEC 93
Analyzed: 22 DEC 93

Reporting
Result Units Limit
ND ug/L 10
1.0 ug/L 5.0 J

NO ug/L 5.0
ND ug/L 5.0
ND ug/L 10
ND ug/L 10
ND ug/L 5.0
ND ug/L 5.0
ND ug/L 5.0
ND ug/L 10
1.4 ug/L 5.0 J

ND ug/L 10
ND ug/L 5.0
ND ug/L 5.0
ND ug/L 5.0
ND ug/L 5.0
210 ug/L 5.0
ND ug/L 5.0
ND ug/L 5.0
ND ug/L 5.0
ND ug/L 5.0
ND ug/L 10
3.0 ug/L 5.0 J

ug/L 5.0

ug/L 10
ug/L 5.0
ug/L 5.0
ug/L 5.0
ug/L 5.0 J
ug/L 5.0
ug/L 5.0
ug/L 5.0
ug/L 10
ug/L 10
ug/L 5.0 J

Reported By: Mike Hoffman Approved By: Kristin Tollefson
TUT CO5 1536



13 '94 11:09 FROM ENSECO/RMflL TO 05B420595-076126 PflGE.004/008

Volatile Organic*
Target Compound List (TCL)

Method 8240

Client Name: H+GCL -rv-r
Client ID: 9312101445 I l"
Lab ID: 032984-0007-SA
Matrix: AQUEOUS Sampled: 10 DEC 93 Received: 18 DEC 93
Authorized: 18 DEC 93 Prepared: 22 DEC S3 Analyzed: 24 DEC 93

Surrogate Recovery
4-Bromofl uorobenzene 100 X
l,2-D1chloroethane-d4 95 %

Note J : Result is detected below the reporting limit or is an
estimated concentration.

ND = Hot detected
KA = Not applicable
Reported By: Mike Hoffman Approved By: Kristin Tollefson

TUT OO5 1537



SENT BY=308-469-4250 1-11-94 : 5:39PM 5ENSECO, INCORPORATE 505 842 0595;#43/72

Volatile Organics
Target Compound List (TCL)

Method 8240

Easeco
A (.twrury. t^o<ii po

Client Name:
Client ID:
Lab ID:
Matrix:
Authorized:

Parameter

H+GCL
9312101115
032984-OOOS-SA
AQUEOUS
18 DEC 93

Sampled: 10 DEC 93
Prepared: 22 DEC 93

Acetone
Benzene
Bromodi chloromethane
Bromoform
Bromomethane
2-Butanone (MEK)
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
D-i bromochl oromethane
1.1-Di chloroethane
1.2-Dichloroethane
1.1-Dichloroethene
1.2-Dichloroethene

(total)
1,2-Dichloropropane
cis-l,3-D1chloropropene
trans-1,3-D1chloropropene
Ethyl benzene
2-Hexanone
tert-Butyl methyl ether
Methylene chloride
4-Methyl-2-pentanone

(MIBK)
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1.1.1-Tri chloroethane
1.1.2-Tri chloroethane
Trichloroethene
Vinyl acetate
Vinyl chloride
Xylenes (total)

Surrogate

Toluene-d8

Result
ND
1.0

NO
ND
ND
ND
ND
ND
ND
ND
1.4

ND
ND
ND
ND
ND

210
ND
ND
NO
ND
ND
3.0
7.8

ND
ND
ND
30
1.2

ND
ND
10
ND
ND
2.5

Recovery

103

Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Received: 18 DEC 93
Analyzed: 22 DEC 93

Reporting
Limit

10
5.0 J
5.0
5.0
10
10
5.0
5.0
5.0

10

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ND - Not detected
NA = Not applicable

(continued on following page)

5.0
10
5.0
5.0
5.0
5.0

5.
5,
5.
5.
5,
10
5.0
5.0

10
5.0
5.0
5.0
5.0
5.0
5.0
5.0

10
10
5.0

Reported By: Mike Hoffman Approved By: Kristin Tollefson
TUT 005 IS 3; 8



SENT BY:908-463-4250 ; 1-11-34 ; 5:40PM ;ENSECO, INCORPORATED-* 505 842 0595;250/72

^ ——————————————————————————————————————————————————————— lillScVO
Volatile Organic?

Target Compound List (TCL)
Method 8240

Client Name: H+GCL ~T:T̂ '2L-
Client ID: 9312101115 / I ^
Lab ID: 032984-0005-SA
Matrix: AQUEOUS Sampled: 10 DEC 93 Received: 18 DEC 93
Authorized: 18 DEC 93 Prepared: 22 DEC 93 Analyzed: 22 DEC 93

Surrogate Recovery
4-Bromofluorobenzene 99 %
l,2-Dichloroethane-d4 98 %

Note 0 : Result 1s detected below the reporting limit or is an
estimated concentration.

ND = Not detected
NA = Not applicable

Reported By: Mike Hoffman Approved By: Kristin Tollefson

TUT COS 1539



SENT BY:308-463-4250 : 1-11-34 ; 5:38PM JEN̂ CO, INCORPORATED-* 505 842 0535;#45/72

Eriscco
Volati le Organics

Target Compound List (TCL)
Method 8240

Client Name: H+GCL
Client ID: 9312100905
Lab 10:
Matrix:
Authorized:

Parameter

032984-0003-SA
AQUEOUS
18 DEC 93

Sampled: 10 DEC 93
Prepared: 23 DEC 93

Result
Acetone
Benzene
Bromodichloromethane
Broaioform
Bromomethane
2-Butanone (MEK)
Carbon d isu l f ide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
01bromochloromethane
1.1-Di chloroethane
1.2-Djchl oroethane
1.1-Dichloroethene
1.2-Oichloroethene

(total)
1,2-Dichloropropane
cis-l,3-Dichloropropene
trans-l,3-Dichloropropene
Ethyl benzene
2-Hexanone
tert-Butyl methyl ether
Hethylene chloride
4-Methyl-2-pentanone

(MIBK)
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1.1.1-Tri chloroethane
1.1.2-Trichloroethane
Trichloroethene
Vinyl acetate
Vinyl chloride
Xylenes (total)
Surrogate
Toluene-d8

NO - Not detected
NA = Not applicable
Reported By: Hike Hoffman

Units
ND
ND
ND
ND
ND
NO
NO
ND
ND
NO
NO
ND
NO
ND
ND
ND

520
ND
NO
NO
ND
NO
ND
63

ND
NO
NO
43
ND
ND
NO
33
ND
150
ND

Recovery
103

(continued on following

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/Lug/L
ug/L
ug/Lug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

%

page)

Received: 18 DEC 93
Analyzed: 23 DEC 93

Reporting
Limit
50
25
25
25
50
SO
25
25
25
50
25
50
25
25
25
25

25
25
25
25
25
50
25
25

50
25
25
25
25
25
25
25
50
50
25

Approved By: Audrey Verniero

TU T DO5 154O



SCrtl Bi:300-403-4201) 1-11-94 ; 5:38PM INCORPORATED- 505 842 0535:#46/72

Client Name:
Client ID:
Lab ID:
Matrix:
Authorized:
Surrogate

hriseco
Volatile Organ ics

Target Compound List (TCL)
Method 8240

H+6CL
9312100905
032984-0003-SA
AQUEOUS
IB DEC 93

— -

4-Bromon uorobenzene
l,2-Dichloroethane-d4

Sampled: 10 DEC 93
Prepared: 23 DEC 93

Recovery
98
94

Received: 18 DEC 93
Analyzed: 23 DEC 93

NO = Not detected
NA - Not applicable

Reported By: Mike Hoffman Approved By: Audrey Verniero

TUT O05 154.1.



PN 13 '94 11:17 FROM ENSECO/RMftL TO 058420595-07612S PflGE.002/003

Volatile Organics
Target Compound List (TCL)

Hethod 8240

Client Name:
Client ID:
Lab ID:
Matrix:
Authorized:

Parameter

H+6CL
9312101230
032984-0006-SA
AQUEOUS
18 DEC 93

Sampled: 10 DEC 93
Prepared: 23 DEC 93

Acetone
Benzene
Bronodichloromethane
Bromoform
Bromomethane
2-Butanone (HEK)
Carbon disutfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibronochloromethane
1.1-Dichloroethane
1.2-Dichloroethane
1.1-D1chloroethene
1.2-Dichloroethene

(total}
1,2-Dichloropropane
cis-l,3-Dichloropropene
trans-l,3-Dichloropropene
Ethyl benzene
2-Hexanone
tert-Butyl methyl ether
Methylene chloride
4-Methyl-2-pentanone

(MIBK)
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1.1.1-Tri chloroethane
1.1.2-Tri chloroethane
Trichloroethene
Vinyl acetate
Vinyl chloride
Xylenes (total)
Surrogate

Toluene-d8

ND = Not detected
NA = Not applicable
Reported By: Hike Hoffman

Result Units
1700
23000
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND

3000
ND

52000
7000

ND
ND
NO
ND

25000
ND
ND
ND
ND
ND

17000

Recovery

98
(continued on following

ug/L
ug/Lug/Lug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/Lug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

%
page)

Received: 18 DEC 93
Analyzed: 23 DEC 93

Reporting
Limit

5000 J
2500
2SOO
2500
5000
5000
2500
2500
2500
5000
2500
5000
2500
2500
2500
2500

2500
2500
2500
2500
2500
5000
2500
2500

5000
2500
2500
2500
2500
2500
2500
2500
5000
5000
2500

Approved By: Audrey Verniero
TUT 154:



RN 13 '94 ll:18 FROM ENSECO/RMPL TO 058420535-076126 PRGE.003/003

Volatile Organics
Target Compound List (TCL)

Method 8240
Client Name: H+GCL
Client ID: 9312101230
Lab ID: 032984-0006-SA
Matrix: AQUEOUS Sampled: 10 DEC 93 Received: 18 DEC S3
Authorized: 18 DEC 93 Prepared: 23 DEC 93 Analyzed: 23 DEC 93

Surrogate Recovery
4-Bromofluorobenzene 97 X
l,2-Dichloroethane-d4 96 X

Note J : Result 1s detected below the reporting limit or is an
estimated concentration.

MO = Not detected
HA = Not applicable

Reported By: Hike Hoffman Approved By: Audrey Verniero

TUT OO5 1543
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ENT BY:908-469-4250 1-11-94 ; 5:33PM ;ENSECO, INCORPORATED- 505 842 0595;#48/72

Client Name:
Client ID:
Lab ID:
Matrix:
Authorized:
Surrogate

Enscx'o
Volatile Organics

Target Compound List (TCL)
Method 8240

H+6CL
9312101010
032984-0004-SA
AQUEOUS
18 DEC 93

Sampled:
Prepared:

4-Bromofluorobenzene
l,2-Dichloroethane-d4

10 DEC
23 DEC

Recovery

100
99

93
93

Received: 18 DEC 93
Analyzed: 23 DEC 93

Note 0 : Result is detected below the reporting limit or is an
estimated concentration.

ND = Not detected
NA = Not applicable

Reported By: Hike Hoffman Approved By: Audrey Verniero

TUT O05 1545



TCL Volatile Organics

Method 8240

Ênseco
A Coming Company

Client Name: H+GCL
Client ID: TEXACO
Lab ID: 031950-0015-SA
Matrix: AQUEOUS

Parameter
Chloromethane
Bromomethane
tert-Butyl Methyl ether
Vinyl Chloride
Chloroethane
Methylene chloride
Acetone
Carbon disulfide
1,1-Dichloroethene
1.1-Dichloroethane
1.2-Dichloroethene (cis/
trans)

Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1-Tri chloroethane
Carbon tetrachloride
Vinyl Acetate
Bromodi chloromethane
1,2-Di chlorppropane
trans-1,3-Di chloropropene
Trichloroethene
Di bromochloromethane
1,1,2-Tri chloroethane
Benzene
ci s-1,3-Di chloropropene
Bromoform
4-Methyl-2-Pentanone
2-Hexanone
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
Chlorobenzene
Ethyl benzene
NA = Not Applicable
ND = Not Detected

Reported By: Kelvin Wang

Sampled: 01 DEC 93
Received: 03 DEC 93

Authorized: 05 DEC 93

Result
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Prepared: NA
Analyzed: 09 DEC 93

Reporting
Limit

10
10
5.0
10
10
5.0
10
. 5.0
5.0
5.0

.0

.0

.0

5.
5.
5.
10
5.0
5.0
10
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
10
10
5.0
5.0
5.0
5.0
5.0

Approved By: Dennis Flynn

TIT OO5 1546



TCL Volatile Organics
Method 8240
(cont.)

Client Name: H+GCL
Client ID: TEXACO
Lab ID: 031950-0015-SA Sampled: 01 DEC 93
Matrix: AQUEOUS Received: 03 DEC 93 Prepared: NA

Authorized: 05 DEC 93 Analyzed: 09 DEC 93

Reporting
Parameter Result Units Limit

Styrene ND ug/L 5.0
Xylenes (total) ND ug/L 5.0

Surrogate Recovery

Toluene-d8 98 %
4-Bromof1uorobenzene 92 %
1,2-Dichloroethane-d4 104 %

NA = Not Applicable
ND = Not Detected

Reported By: Kelvin Wang Approved By: Dennis Flynn

1547



NT BY:308-469-4250 1-11-94 ; 5 = 43PM ;ENSECO, INCORPORATED 505 842 0595;#61/72

Volatile Organics
Target Compound List (TCL)

Method 8240

llnseco
A I .fit mi.- «. *HTII>.IIM

Client Name:
Client ID:
Lab ID:
Matrix:
Authorized:

Parameter

H+GCL
9312111645
032984-0011-SA
AQUEOUS
18 DEC 93

Sampled: 10 DEC 93
Prepared: 22 DEC 93

Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone (MEK)
Carbon disutfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
1.1-Dichloroethane
1.2-Di chloroethane
1.1-Oichloroethene
1.2-Dichloroethene

(total)
1,2-Di chloropropane
cis-1,3-Dichloropropene
trans-l,3-Dichloropropene
Ethyl benzene
2-Hexanone
tert-Butyl methyl ether
Methylene chloride
4-Methyl-2-pentanone

(MIBK)
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1.1.1-Trichloroethane
1.1.2-Trichloroethane
Trichloroethene
Vinyl acetate
Vinyl chloride
Xylenes (total)

Surrogate
Toluene-d8

Result Units
NO ug/L

1000 ug/L
NO ug/L
NO ug/L
ND ug/L
ND ug/L
ND ug/L
ND ug/L
ND ug/L
ND ug/L
ND ug/L
ND ug/L
ND ug/L
ND ug/L
ND ug/L
ND ug/L
46 ug/L
ND ug/L
ND ug/L
ND ug/L
ND ug/L
ND ug/L

3400 ug/L
340 ug/L

ND ug/L
ND ug/L
ND ug/L
ND ug/L
200 ug/L
ND ug/L
ND ug/L
NO ug/L
NO ug/L
ND ug/L
510 ug/L

Recovery

99 %

Received: 18 DEC 93
Analyzed: 24 DEC 93

Reporting
Limit
2 SO
120
120
120
250
250
120
120
120
250
120
250
120
120
120
120

120 J
120
120
120
120
250
120
120

250
120
120
120
120
120
120
120
250
250
120

ND = Not detected
NA = Not applicable

(continued on following page)

Reported By: Mike Hoffman Approved By: Kristin Tollefson

TUT OO5 1.548



BY:308-469-4250 ; 1-11-34 ; 5:44PM ;ENSECO, INCORPORATED- 505 842 0535;#62/72

—————————————————————————————————————— knscco
Volatile Organics

Target Compound List (TCL)
Method 8240

Client Name: H+GCL . siSz-fT'tZ' /V/Ĥ f̂ _ ^^T^L* tl? fClient ID: 9312111645 i~) trs ̂  </~n ̂ { flr^r^ \
Lab ID: 032984-0011-SA
Matrix: AQUEOUS Sampled: 10 DEC 93 Received: 18 DEC 93
Authorized: 18 DEC 93 Prepared: 22 DEC 93 Analyzed: 24 DEC 93

Surrogate Recovery
4-Bromofluorcbenzene 99 %
l,2-Dichloroethane-d4 98 %

Note J : Result is detected below the reporting limit or is an
estimated concentration.

NO = Not detected
NA = Not applicable

Reported By: Hike Hoffman Approved By: Kristin Tollefson

TUT GO5 1549



BY:908-463-4250 1-11-34 ; 5:44PM ;ENSECO, INCORPORATED 505 842 0393:#63/72

Volatile Organics
Target Compound List (TCL)

Method 8240

A I i«*Tiii»i- ' .•mi

Client Name:
Client ID:
Lab ID:
Matrix:
Authorized:

Parameter

H+GCL
9312111650
Q32984-0012-SA
AQUEOUS
18 DEC 93

Sampled: 10 DEC 93
Prepared: 22 DEC 93

Acetone
Benzene
Bromod i chloromethane
Bromofora
Bromomethane
2-Butanone (MEK)
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Di bromochioromethane
1.1-Dichloroethane
1.2-Dichloroethane
1.1-Dichloroethene
1.2-Dichloroethene

(total)
1,2-Dichloropropane
cis-1,3-DichIoropropene
trans-1,3-Di chloropropene
Ethyl benzene
2-Hexanone
tert-Butyl methyl ether
Hethylene chloride
4-Kethyl-2-pentanone

(HIBK)
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1.1.1-Trichloroethane
1.1.2-Trichloroethane
Trichloroethene
Vinyl acetate
Vinyl chloride
Xylenes (total)

Surrogate
Toluene-d8

Result Units
100 ug/L
150 ug/L
ND ug/L
ND ug/L
ND ug/L
ND ug/L
ND ug/L
ND ug/L
ND ug/L
ND ug/L
ND ug/L
ND ug/L
ND ug/L
ND ug/L
ND ug/L
ND ug/L

ND ug/L
ND ug/L
ND ug/L
ND ug/L
60 ug/L
ND ug/L
630 ug/L
61 ug/L

ND ug/L
ND ug/L
ND ug/L
ND ug/L
13 ug/L
ND ug/L
ND ug/L
ND ug/L
ND ug/L
ND ug/L
740 ug/L

Recovery
101 %

Received: 18 DEC 93
Analyzed: 24 DEC 93

Reporting
Limit

50
25
25
25
50
50

. 25
25
25
50
25
50
25
25
25
25

25
25
25
25
25
50
25
25

50
25
25
25
25 J
25
25
25
50
50
25

ND - Not detected
NA » Not applicable

(continued on following page)

Reported By: Mike Hoffman Approved By: Kristin Tollefson

TUT



BY:308-463-4250 1-11-34 ; 5:45PM ;ENSECO, INCORPORATED 503 842 0535;#64/72

Client Name:
Client ID:
Lab ID:
Matrix:
Authorized:

Surrogate

Volatile Organics
Target Compound List (TCL)

Method 8240

H+GCL
9312111650
0329B4-0012-SA
AQUEOUS
18 DEC 93

4-6romofluoroben2ene
1.2-Dich1oroethane-d4

Sampled: 10 DEC 93
Prepared: 22 DEC 93

Recovery
102 %
99 %

Eriseco
A I .muiix *. \«ni|vim

Received: 18 DEC 93
Analyzed: 24 DEC 93

Note J : Result is detected below the reporting limit or is an
estimated concentration.

ND = Not detected
HA = Not applicable

Reported By: Mike Hoffman Approved By: Kristin Tollefson

TUT 005 155.1



Appendix H — Laboratory Analytical Data Sheets for Groundwater
and Wastewater Samples, Texaco Tutu, December 1993

TUT 1552



£NT BY:908-469-4250 1-11-34 ; 5:47PM ;ENSECO, INCORPORATED- 505 842 0535;#71/72

FJISOCO
TCL Volatile Organic*

Method 8240

Client Name:
Client ID:
Lab 10:
Matrix:
Authorized:

Parameter

H+GCL
9312131040
032984-0016-SA
WASTE
18 DEC 93

Sampled: 10 DEC 93
Prepared: 24 DEC 93

Chloromethane
Bromomethane
Vinyl chloride
Chloroethane
Methylene chloride
Acetone
Carbon disulfide
1,1-Dichloroethene
1.1-Dichloroethane
1.2-Dichloroethene

(cis/trans)
Chloroform
1,2-Dichloroethane
2-Butanone
1,1.1-Tri chloroethane
Carbon tetrachloride
Vinyl acetate
Bromodichloromethane
1,2-Dichloropropane
cis-l,3-Dlch1oropropene
Trichloroethene
Di bromochloromethane
1,1,2-Tri chloroethane
Benzene
t rans-1,3-Di chloropropene
Bromoform
4-Hethyl-2-pentanone
2-Hexanone
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
Chlorobenzene
Ethylbenzene
Styrene
Xylenes (total)
tert-Butyl methyl ether

Surrogate
Toluene-d8
4-Bromofluorobenzene

Result

NO
ND
NO
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND77
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
56
550
ND
150
ND

1200
ND

Recovery
NO
ND

Units

mg/kg
ng/kg
»g/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/kg
nig/ kg
wg/kg
fflg/kg

mg/kg
rog/kg
rag/ kg
mg/kg
rag/ kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
tng/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/kg

Received: 18 DEC 93
Analyzed: 24 DEC 93

Reporting
Limit

100
100
100
100
50
100
50
50
50

50
50
SO
100
50
50
100
50
50
50
50
50
50
50
50
50
100
100
50
50
50
50
50
50
50
50

ND - Not detected
NA * Not applicable

(continued on following page)

Reported By: Paul Reinwald Approved By: Kristin Tollefson

TUT OO5 1553



:NT BY:908-469-4250 ; 1-11-94 ; 5:48PM ;ENSECO, INCORPORATED- 505 842 0595;#72/72

Client Name:
Client ID:
Lab ID:
Matrix:
Authorized:

Kiiseco
7CL Volatile Organics (CONT.)

Method 8240

H+GCl
9312131040
032984-0016-SA
WASTE
18 DEC 93

Surrogate
l,2-Dichloroethane-d4

Sampled: 10 DEC 93
Prepared: 24 DEC 93

Recovery
NO

Received: 18 DEC 93
Analyzed: 24 DEC 93

NO - Not detected
NA = Not applicable

Reported By: Paul Reinwald Approved By: Kristin Tollefson

005 1554



SNT BY--S08-469-4250 1-11-94 ; 5:46PM ;ENSECQ, INCORPORATED- 505 842 0595;#63/72

Fnseco
1CL Volatile Organics

Method 8240

Client Name:
Client ID:
Lab ID:
Matrix:
Authorized:

Parameter

H+GCL
9312131010
032984-0015-SA
WASTE
IB DEC 93

Sampled: 10 DEC 93
Prepared: 24 DEC 93

Chloromethane
Brofflomethane
Vinyl chloride
Chloroethane
Methylene chloride
Acetone
Carbon disulfide
1,1-Dichloroethene
1.1-Dichloroethane
1.2-Dichloroethene

(cis/trans)
Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1-Trichloroethane
Carbon tetrachloride
Vinyl acetate
Bromodichloromethane
1,2-Dichloropropane
cis-l,3-Dichloropropene
Trichloroethene
Di broiBochl oromethane
1,1,2-Trichloroethane
Benzene
trans-1,3-Dichloropropene
Bromoform
4-Methyl-2-pentanone
2-Hexanone
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
Chlorobenzene
Ethyl benzene
Styrene
Xylenes (total)
tert-Butyl methyl ether

Surrogate
Toluene-d8
4-Bromofluorobenzene

ND - Not detected
NA - Not applicable

Result Units

ND mg/kg
ND mg/kg
NO mg/kg
NO mg/kg
1.2 mg/kg

ND mg/kg
ND mg/kg
ND mg/kg
ND mg/kg

ND mg/kg
ND mg/kg
ND mg/kg
ND mg/kg
ND mg/kg
ND mg/kg
ND mg/kg
ND mg/kg
ND mg/kg
ND mg/kg
ND mg/kg
ND mg/kg
ND mg/kg
ND mg/kg
ND mg/kg
ND mg/kg
ND mg/kg
ND mg/kg
ND mg/kg
ND nig/kg

0.16 mg/kg
ND mg/kg

0.62 mg/kg
ND mg/kg

1.2 mg/kg
ND mg/kg

Recovery

71 'I.
80 %

(continued on following page)

Received: 18 DEC 93
Analyzed: 24 DEC 93

Reporting
Limit

1.0
1.0
1.0
1.0
0.50
1.0
0.50
0.50
0.50

0.50
0.50
0.50
1.0
0.50
0.50
1.0
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
1.0
1.0
0.50

50
50
50
50
50

0.50
0.50

0.
0.
0.
0.
0.

Reported By: Mike Hoffman Approved By: Kristin Tollefson

TUT 005 1555



ENT BY:308-463-4250 1-11-34 ; 5:47PM JENSECQ, INCORPORATE 505 842 0535;#70/72

Client Name:
Client ID:
Lab ID:
Matrix:
Authorized:

LllSOCO
TCL Volatile Organic* (CONT.)

Method 8240

H+GCL
9312131010
032984-0015-SA
WASTE
18 DEC 93

Surrogate
l,2-Dichloroethane-d4

Sampled: 10 DEC 93
Prepared: 24 DEC 93

Recovery
69

Received: 18 DEC 93
Analyzed: 24 DEC 93

Note J : Result is detected below the reporting limit or is an
estimated concentration.

ND = Not detected
NA - Not applicable

Reported By: Hike Hoffman Approved By: Kristin Tollefson

TUT GO5 1556



ENT KT:308-469-4250 1-11-94 ; 5:45PM JENSECO, INCORPORATED- 505 842 0535;#65/72

huseco
TCL Volatile Organ ics

Method 8240

Client Name: H+GCL
Client ID: 9312130945
Lab ID:
Matrix:
Authorized:

Parameter

032984-0013-SA
WASTE
18 DEC 93

Sampled: 10 DEC 93
Prepared: 24 DEC 93

Chloromethane
Bromomethane
Vinyl chloride
Chloroethane
Methylene chloride
Acetone
Carbon disulfide
1,1-Dichloroethene
1.1-Dichloroethane
1.2-Dichloroethene

(cis/trans)
Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1-Trichloroethane
Carbon tetrachlorlde
Vinyl acetate
Bromodichloromethane
1,2-Di chloropropane
cis-l,3-Dichioropropene
Trichloroethene
Dibromochloromethane
1,1,2-Tri chloroethane
Benzene
trans-l,3-Dichloropropene
Bromoform
4-Hethyl-2-pentanone
2-Hexanone
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
Chlorobenzene
Ethyl benzene
Styrene
Xylenes (total)
tert-Butyl methyl ether

Surrogate
Toluene-d8
4 -Bromof1uorobenzene

Result
ND
NO
ND
ND
2.6
1.9

ND
ND
ND

NO
ND
NO
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
0.22
ND
ND
ND
ND
ND
ND
1.8

ND
4.7

ND
19
ND

Recovery

54
60

Units

ing/ kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
rog/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
rag/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

%
%

Received: 18 DEC 93
Analyzed: 24 DEC 93

Reporting
Limit

2.0
2,0
2.0
2.0
1.0
2.0 J
1.0
1.0
1.0

1.0
1.0
1.0
2.0
1.0
1.0
2.0

NO = Not detected
NA = Not applicable

(continued on following page)

.0

.0

.0

.0

.0

.0

.0

.0
1.0
2.0
,0
.0
.0
.0
.0
.0
.0

1.0
1.0

Reported By: Mike Hoffman Approved By: Kristin Tollefson

TUT 005 1557



NT BY:308-469-4250 1-11-94 ; 5:43PM lENSECO, INCORPORATED̂ 505 842 0595:#53/72

F.I1SCCO
Volatile Organic*

Target Compound List (TCL)
Method 8240

Client Name:
Client 10:
Lab ID:
Matrix:
Authorized:

Parameter

H+GCl
9312111130
D32984-0010-SA
AQUEOUS
18 DEC 93

Sampled: 10 DEC 93
Prepared: 23 DEC 93

Acetone
Benzene
Bromodi chlorometh ane
Browoform
Bromomethane
2-Butanone (MEK)
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
1.1-Dichloroethane
1.2-Dichloroethane
1.1-Dichloroethene
1.2-Dichloroethene

(total)
1,2-Di chloropropane
ci s-1,3-Di chioropropene
trans-1,3-Di chloropropene
Ethyl benzene
2-Hexanone
tert-Butyl methyl ether
Methylene chloride
4-Methyl-2-pentanone

(MIBK)
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1.1.1-Trichloroethane
1.1.2-Tri chloroethane
Trichloroethene
Vinyl acetate
Vinyl chloride
Xylenes (total)
Surrogate

Toluene-d8

Result
15
2-1

NO
NO
ND
NO
ND
ND
ND
ND
4.3
ND
ND
ND
NO
ND

180
ND
ND
ND
ND
ND
150
8.7

ND
ND
ND
48
ND
ND
ND
15
NO
ND
ND

Recovery
103

Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Received: 18 DEC 93
Analyzed: 23 DEC 93

Reporting
Limit

10
5.0 J
5.0
5.0
10
10
5.0
5.0
5.0
10
5.0 J
10
5.0 '
5.0
5.0
5.0

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ND = Not detected
NA = Not applicable

(continued on following page)

5.
5,
5.
5.
5.
10
5
5.0

10
5.0
5.0
5.0
5.0
5.0
5.0
5.0
10
10
5.0

Reported By: Mike Hoffman Approved By: Audrey Verniero

TUT 005 1558



NT BY:308-469-4250 ; 1-11-84 ; 5:43PM ;ENSECO, INCORPORATED- 503 842 0535; #60/7;

Volatile Organics
Target Compound List (TCL)

Method 8240

Client Name: H+GCL
Client ID: 9312111130
Lab ID: 032984-0010-SA
Matrix: AQUEOUS
Authorized: 18 DEC 93
Surrogate

4-Bromof1uorobenzene
1.2-Dich1oroethane-d4

Sampled: 10 DEC 93
Prepared: Z3 DEC 93

Recovery

98
97

Linseco
A i <«muiv. ^

Received: 18 DEC 93
Analyzed: 23 DEC 93

Note J : Result is detected below the reporting limit or is an
estimated concentration.

NO = Not detected
NA = Not applicable
Reported By: Hike Hoffman Approved By: Audrey Verniero

TUT OO5 1559



SENT BY:908-463-4250 5 1-11-34 5 5:25PM 5ENSECO, INCORPORATED-* 505 842 0535;#10/72

TCL Volatile Organic* AC—8Ce""~°y

Method 8240

Client Name: H+6CL
Client ID: 9312071430
Lab 10: 032087-0009-SA Sampled: 07 DEC 93
Matrix: AQUEOUS Received: 09 DEC 93 Prepared: NA

Authorized: 12 DEC 93 Analyzed: 16 DEC 93

Reporting
Parameter Result Units L1ra1t

Chloromethane ND ug/L 50 u
Bromomethane ND ug/L 50
tert-Butyl Methyl ether ND ug/L 25
Vinyl Chloride 56 ug/L 50
Chloroethane ND ug/L 50
Methylene chloride ND ug/L 25
Acetone ND ug/L 50
Carbon disulfide ND ug/L 25
1,1-Dichloroethene ND ug/L 25
1.1-01chloroethane ND ug/L 25
1.2-Dichloroethene (cis/
trans) 140 ug/L 25

Chloroform ND ug/L 25
l,2-D1chloroethane ND ug/L 25
2-Butanone ND ug/L 50
1,1,1-Trichloroethane ND ug/L 25
Carbon tetrachloride ND ug/L 25
Vinyl Acetate ND ug/L 50
Bromodichlorotnethane ND ug/L 25
1,2-Dichloropropane ND ug/L 25
trans-l,3-D1ch1oropropene ND ug/L 25
Trichloroethene 12 ug/L 25 J
Dibromochloromethane NO ug/L 25
1,1,2-Trichloroethane ND ug/L 25
Benzene 6.2 ug/L 25 J
cis-l,3-0ichloropropene ND ug/L 25
Bromoform ND ug/L 25
4-Methy1-2-Pentanone ND ug/L 50
2-Hexanone ND ug/L 50
1,1,2,2-Tetrachloroethane ND ug/L 25
Tetrachloroethene 7.6 ug/L 25 J
Toluene 6.4 ug/L 25 J
J = Result is detected below the reporting limit or 1s an estimated concentration
u = All reporting limits raised due to high levels of target analytes.
NA = Not Applicable
ND = Not Detected

Reported By: Clifford Merceron Approved By: David Ercoliani

TUT OO5 156O



SENT BY:308-469-4250 J 1-11-94 ; 5:25PM ;EWSECO, INCORPORATED^ 505 842 0595;#11/

^Ensecx:
TCL Volatile Organics

Method 8240
(cont.)

Client Name: H+GCL tM4.j ̂
Client ID: 9312071430 y '
Lab ID: 032087-0009-SA Sampled: 07 DEC 93
Matrix: AQUEOUS Received: 09 DEC 93 Prepared: NA

Authorized: 12 DEC 93 Analyzed: 16 DEC 93
Reporting

Parameter Result Units Limit

Chlorobenzene 6.7 ug/L 25 J
Ethyl benzene NO ug/L 25
Styrene NO ug/L 25
Xylenes (total) NO ug/L 25

Surrogate Recovery

Toluene-d8 102 %
4-Bromof1uorobenzene 101 %
l,2-Dichloroethane-d4 103 X

J - Result is detected below the reporting l imit or is an estimated concentration.
NA = Not Applicable
NO = Not Detected

Reported By: Clifford Merceron Approved By: David Ercoliani

TUT 005 1561



ENT BY:908-469-4250 1-11-94 ; 5:22PM ;ENSECO, INCORPORATED-* 505 842 0595;# 4/72

TCL Volatile Organics

Method 8240

^Enseco
A Qnniap Comptnr

Client Name: H+GCL
Client ID: 9312071000
Lab ID: 032087-0003-SA
Matrix: AQUEOUS

Parameter

Chloromethane
Bromomethane
tert-Butyl Methyl ether
Vinyl Chloride
Chloroethane
Methylene chloride
Acetone
Carbon disulfide
1,1-Dichloroethene
1.1-0ichloroethane
1.2-Dichloroethene (cis/
trans)

Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1-Tri chloroethane
Carbon tetrachloride
Vinyl Acetate
Broraodichlororaethane
1,2-Di chloropropane
trans-l,3-Dich1oropropene
Trichloroethene
Di bromochloromethane
1,1,2-Tri chloroethane
Benzene
cis-l,3-Dichloropropene
Bromoform
4-Hethyl-2-Pentanone
2-Hexanone
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
Chlorobenzene

Sampled: 07 DEC 93
Received: 09 DEC 93

Authorized: 12 DEC 93
Prepared: MA
Analyzed: 16 DEC 93

Reporting
Result Units Limit

ND ug/L 10
NO ug/L 10
110 ug/L 5.0
ND ug/L 10
ND ug/L 10
ND ug/L 5.0
45 ug/L 10
ND ug/L 5.0
ND ug/L 5.0
ND ug/L 5,0
43 ug/L 5.0
ND ug/L 5.0
ND ug/L 5.0
ND ug/L 10
ND ug/L 5.0
ND ug/L 5.0
ND ug/L 10
ND ug/L 5.0
ND ug/L 5.0
ND ug/L 5,0
3.4 ug/L 5.0
ND ug/L 5.0
ND ug/L 5.0
17 ug/L 5.0
ND ug/L 5.0
ND ug/L 5.0
ND ug/L 10
ND ug/L 10
ND ug/L 5.0
5.2 ug/L 5.0
1.2 ug/L 5.0
1.0 ug/L 5.0

J - Result is detected below the reporting limit or is an estimated concentration.
NA = Not Applicable
ND = Not Detected

Reported By: Clifford Merceron Approved By: David Ercoliani

TUT 005 1562



ENT BY:908-469-4250 ; 1-11-94 ; 5:23PM JEMSECO, INCORPORATED- 505 842 0595;£ 5/72

TCL Volatile Organics
^Enseco

A Cuming Company

Client Name: H+GCL ,. . X
~

Method 8240
(cont.)

Client ID: 9312071000
Lab ID: 032087-0003-SA Sampled: 07 DEC 93
Matrix: AQUEOUS Received: 09 DEC 93 Prepared: NA

Authorized: 12 DEC 93 Analyzed: 16 DEC 93

Reporting
Parameter Result Units Limit
Ethyl benzene HD ug/L 5.0
Styrene ND ug/L 5.0
Xylenes (total) 2.6 ug/L 5.0 J

Surrogate Recovery
Toluene-dS 100 %
4-Bromofl uorobenzene 101 %
l,2-Dichloroethane-d4 106 %

J - Result is detected below the reporting limit or is an estimated concentration.
NA - Not Applicable
ND - Not Detected

Reported By: Clifford Merceron Approved By: David Ercoliani

TUT 005 1563



BY:908-469-4250 1-11-94 ; 5:36PM ;ENSECO, INCORPORATED- 505 842 0535;#41/72

ilnsSCCO
Volatile Organics

Target Compound List (TCL)
Method 8240

Client Name: H+GCL
Client ID: 9312091245
Lab ID: 032984-0001-SA
Matrix: AQUEOUS
Authorized: 18 DEC 93

Parameter
Acetone
Benzene
Bromodichlcromethane
Bromoform
Bromoraethane
2-Butanone (MEK)
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
1.1-Oi chloroethane
1.2-Dichloroethane
1.1-Dichloroethene
1.2-Dichloroethene

(total)
1,2-Di chloropropane
cis-l,3-Dichloropropene
trans-l,3-Dichloropropene
Ethyl benzene
2-Hexanone
tert-Butyl methyl ether
Methylene chloride
4-Methyl-2-pentanone

(MIBK)
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1.1.1-Tri chloroethane
1.1.2-Tri chloroethane
Trichloroethene
Vinyl acetate
Vinyl chloride
Xylenes (total)

Surrogate
Toluene-d8

Sampled: 09 DEC 93
Prepared: 23 DEC 93

Result

ND
9.4

NO
ND
ND
ND
ND
NO
ND
ND
5.4

ND
NO
ND
ND
ND

270
ND
ND
ND
5.2

ND
4.1
23

ND
ND
ND
52
19
ND
NO
14
ND
ND
26

Recovery

103

Received: 18 DEC 93
Analyzed: 23 DEC 93

Reporting
Units Limit

ug/L 20
ug/L 10 J
ug/L 10
ug/L 10
ug/L 20

20
10
10
10
20
10 J
20
10
10
10
10

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ND = Not detected
NA = Not applicable

(continued on following page)

10
10
10
10
10 J
20
10 J
10

20
10
10
10
10
10
10
10
20
20
10

Reported By: Hike Hoffman Approved By: Audrey Verniero

TUT 005 1564



SENT BY: 308-463-4250 ; 1-11-34 ; 5:37PM 5ENSECO, INCORPORATED-* 505 842 0535;#42/72

Client Name:
Client 10:
Lab ID:
Matrix:
Authorized:

Surrogate

RllStXO
Volatile Organics

Target Compound List (TCL)
Method 8240

H+GCL
9312091245
032984-0001 -SA
AQUEOUS
18 DEC 93

4 -Bromofl uorobenzene
l,2-Dichloroethane-d4

Sampled: 09 DEC 93
Prepared: 23 DEC 93

Recovery
97
92

Received: 18 DEC 93
Analyzed: 23 DEC 93

Note J : Result is detected below the reporting limit or is an
estimated concentration.

ND - Not detected
NA = Not applicable

Reported By: Mike Hoffman Approved By: Audrey Verniero

TUT O05 1565



5ENT BY:908-463-4250 ; 1-11-94 ; 5:45PM ;ENSECO, INCORPORATED 503 842 0595;#66/72

^ ——————————————————————————————————————————————————————— EllSCX'O
TCL Volatile Organics (CONT.)

Method 8240

Client Name: H+GCL
Client ID: 9312130945
Lab ID: 032984-0013-SA
Matrix: WASTE Sampled: 10 DEC 93 Received: 18 DEC 93
Authorized: 18 DEC 93 Prepared: 24 DEC 93 Analyzed: 24 DEC 93
Surrogate Recovery

l,2-Dichloroethane-d4 67 %

Note J : Result is detected below the reporting limit or is an
estimated concentration.

NO - Not detected
NA = Not applicable

Reported By: Mike Hoffman Approved By: Kristin Tollefson

TUT OOI5 1566



SENT BY:308-469-4250 1-11-94 ; 5:46PM ;ENSECO, INCORPORATED- 505 842 0595;#67/72

TCL Volatile Organic*
Method 8240

v i %*minv. I .instil.

Client Name:
Client ID:
Lab ID:
Matrix:
Authorized:

Parameter

H+GCL
9312130955
032984-0014-SA
WASTE
18 DEC 93

Chloromethane
Bromomethane
Vinyl chloride
Chloroethane
Methylene chloride
Acetone
Carbon disulfide
1,1-D i chloroethene
1.1-Dichloroethane
1.2-Dichloroethene

(cis/trans)
Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1-Tri chloroethane
Carbon tetrachloride
Vinyl acetate
Bromodi chloromethane
1,,2-Dichlpropropane
ci s-1,3-Di chloropropene
Trichloroethene
Dibromochl oromethane
1,1,2-Trichloroethane
Benzene
trans-1,3-Di chloropropene
Bromoform
4-Methyl-2-pentanone
2-Hexanone
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
Chlorobenzene
Ethyl benzene
Styrene
Xylenes (total)
tert-Butyl methyl ether

Surrogate

Toluene-d8
4-BromoHuorobenzene

ND - Not detected
NA - Not appl icable

Sampled: 10 DEC 93
Prepared: 24 DEC 93

Result Units

NO mg/kg
ND mg/kg
ND mg/kg
ND mg/kg
7.8 mg/kg
ND mg/kg
ND mg/kg
ND mg/kg
ND mg/kg

ND mg/kg
ND mg/kg
ND mg/kg
ND mg/kg
ND mg/kg
ND mg/kg
ND mg/kg
ND mg/kg
ND mg/kg
ND mg/kg
ND mg/kg
ND mg/kg
ND mg/kg
2.5 mg/kg

ND mg/kg
ND mg/kg
ND mg/kg
ND mg/kg
ND mg/kg
ND mg/kg
160 mg/kg
ND mg/kg
15 mg/kg
ND mg/kg
49 mg/kg
ND mg/kg

Recovery

NO %
ND %

(continued on following page)

Received: 18 DEC 93
Analyzed: 24 DEC 93

Reporting
Limit
10
10
10
10
5.0
10
5.0
5.0
5.0

5.0
5.0
5.-0
10
5.0
5.0
10
5.0
5.0
5.0
5.0
S.O
5.0
5.0 J
5.0
5.0
10
10
5.0
S.O
5.0
5.0
5.0
5.0
5.0
5.0

Reported By: Mike Hoffman Approved By: Kris t in Tol lefson

TUT O0'3 1567



NT BY:908-469-4250 1-11-94 ; 5:46PM JENSECO, INCORPORATED 505 842 0595;#68/72

Client Name:
Client ID:
Lab ID:
Matrix:
Authorized:

LtlSCCO
TCL Volatile Organics (CONT.)

Method 8240

H+GCL
9312130955
032984-OOJ4-SA
WASTE
18 DEC 93

Surrogate
l,2-Dichloroethane-d4

Sampled: 10 DEC 93
Prepared: 24 DEC 93

Recovery
ND %

Received: 18 DEC 93
Analyzed: 24 DEC 93

Note J : Result is detected below the reporting limit or is an
estimated concentration.

ND - Not detected
NA = Not applicable
Reported By: Mike Hoffman Approved By: Kristin Tollefson

TUT OO5 1568
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SENT BY:908-463-4250 1-11-34 ; 5:31PM 5ENSECO, INCORPORATED" 505 842 0535;#28/72

TCL Volatile Organlcs
Method 8240

-̂ Enseco
A Corning Ganpaay

Client Name: H+GCL
Client ID: 9312110950
Lab ID: 032164-0010-SA
Matrix: SOIL

Parameter
Chloromethane
Bromomethane
Vinyl Chloride
Chloroethane
Methylene chloride
Acetone
Carbon disulfide
1,1-Di chloroethene
1.1-DIchloroethane
1.2-Dichloroethene (cis/
trans)

Chloroforra
1,2-Dichloroethane
2-Butanone
1,1,1-Tri chloroethane
Carbon tetrachloride
Vinyl Acetate
Bromodi chloromethane
1,2-Di chloropropane
ci s-1,3-Di chloropropene
Trichloroethene
Di bromochloromethane
1,1,2-Tri chloroethane
Benzene
trans-1,3-D1chloropropene
Bromoform
4-Methyl-2-Pentanone
2-Hexanone
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
Chlorobenzene
Ethylbenzene
Styrene

Sampled: 11 DEC 93
Received: 14 DEC 93

Authorized: 14 DEC 93
Prepared: NA
Analyzed: 23 DEC 93

Result

ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND

DRY WEIGHT Reporting
Units Limit

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

15
15
15
15
7.3
15
7.3
.7.3
7.3

7.3
7.3
7.3
15
7.3
7.3
15
7.3
7.3
7.3
7.3
7.3
7.3
7.3
7.3
7.3
15
15
7.3
7.3
7.3
7.3
7.3
7.3

Percent moisture is 31X. All results and limits are reported on a dry weight basis.

NA = Not Applicable
ND = Not Detected

Reported By: Sal man Qazi Approved By: David Ercoliani

TUT OO5 1570



NT BY:908-469-4250 ; 1-11-94 ; 5:32PM ;ENSECO, INCORPORATED-* 505 842 0595;#23/72

~" TCL Volatile Organics
Method 8240

(cont.)
Client Name: H+GCL
Client ID: 9312110950
Lab ID: 032164-0010-SA Sampled: 11 DEC 93
Matrix: SOU Received: 14 DEC 93 Prepared: NA

Authorized: 14 DEC 93 Analyzed: 23 DEC 93

DRY WEIGHT Reporting
Parameter Result Units Limit

Xylenes (total) ND ug/kg 7.3

Surrogate Recovery

1.2-Dich1oroethane-d4 96 %
Toluene-d8 107 %
4-Bromofluorobenzene 87 %

Enseoo
A Cocning Cooip*iy

Percent moisture is 31%. All results and limits are reported on a dry weight basis.
NA = Not Applicable
ND = Not Detected
Reported By: Salman Qazi Approved By: David Ercoliani

TUT 005 1571



!NT BY:308-463-4250 ; 1-11-34 ; 5:32PM lENSECO, INCORPORATED-* 505 842 0535:230/72

_1SCO>
TCL Volatile Organics

Method 8240
Client Name: H+GCL -T/L.
Client ID: 9312111025 -^ ̂
Lab ID: 032164-0011-SA Sampled: 11 DEC 93
Matrix: SOIL Received: 14 DEC 93 Prepared: NA

Authorized: 14 DEC 93 Analyzed: 24 DEC 93

DRY WEIGHT Reporting
Parameter Result Units Limit

Chloromethane ND ug/kg 14
Bromomethane ND ug/kg 14
Vinyl Chloride ND ug/kg 14
Chloroethane ND ug/kg 14
Methylene chloride ND ug/kg 7.0
Acetone ND ug/kg 14
Carbon disulfide ND ug/kg 7.0
1,1-Dichloroethene ND ug/kg 7.0
1.1-Dichloroethane ND ug/kg 7.0
1.2-Dichloroethene (cis/
trans) ND ug/kg 7.0

Chloroform ND ug/kg 7.0
1,2-Dichloroethane ND ug/kg 7.0
2-Butanone ND ug/kg 14

xl,l,l-Trichloroethane ND ug/kg 7.0xCarbon tetrachloride ND ug/kg 7.0
Vinyl Acetate ND ug/kg 14
Bromodichlororaethane ND ug/kg 7.0
1,2-Dichloropropane ND ug/kg 7.0
cis-l,3-D1chloropropene ND ug/kg 7.0
Trichloroethene NO ug/kg 7.0
Dibromochlororaethane ND ug/kg 7.0
1,1,2-Trichloroethane ND ug/kg 7.0
Benzene ND ug/kg 7.0
trans-1,3-Dichloropropene ND ug/kg 7.0
Browoform ND • ug/kg 7.0
4-Methyl-2-Pentanone ND ug/kg 14
2-Hexanone ND ug/kg 14
1,1,2,2-Tetrachloroethane ND ug/kg 7.0
Tetrachloroethene ND ug/kg 7.0
Toluene ND ug/kg 7.0
Chlorobenzene ND ug/kg 7.0
Ethyl benzene ND ug/kg 7.0
Styrene ND ug/kg 7.0
Percent moisture is 29%. All results and limits are reported on a dry weight basis.

NA = Not Applicable
ND = Not Detected
Reported By: Salman Qazi Approved By: David Ercoliani

TUT 005 1572



NT BY:908-469-4250 ; 1-11-94 ; 5 = 33PM JENSECO, INCORPORATED^ 505 842 0535;#31/72

TCL Volatile Organics
Method 8240

(cent.)
Client Name: H+GCL
Client ID: 9312111025
Lab ID: 032164-0011-SA Sampled: 11 DEC 93
Matrix: SOIL Received: 14 DEC 93 Prepared: NA

Authorized: 14 DEC 93 Analyzed: 24 DEC 93

DRY WEIGHT Reporting
Parameter Result Units Limit
Xylenes (total) NO ug/kg 7.0
Surrogate Recovery

l,Z-Dichloroethane-d4 103 %
Toluene-d8 105 %
4-Bromof 1 uorobenzene 99 %

A Coniag Gmpany

Percent moisture is 29X. All results and limits are reported on a dry weight basis.
NA = Not Applicable
ND = Not Detected
Reported By: Salman Qazi Approved By: David Ercoliani

UT O05 1573



NT BY:908-469-4250 1-11-34 ; 5:33PM ;ENSECO, I INCORPORATED- 505 842 0535;#32/72

TCL Volatile Organics

Method 8240

iseoo
A Coming G*npany

Client Name: H+GCL
Client ID: 9312111100
Lab ID: 032164-0012-SA
Hatrlx: SOIL

Parameter
Chloromethane
Bromomethane
Vinyl Chloride
Chloroethane
Methylene chloride
Acetone
Carbon disulfide
1,1-Dichloroethene
1.1-Dichloroethane
1.2-01chloroethene (cis/
trans)

Chloroform
1,2-Dichloroethane
2-Butanone
,1,1,1-Tri chloroethane
Carbon tetrachloride
Vinyl Acetate
Bromodichloromethane
1,2-01chloropropane
ci s-1,3-Oi chloropropene
Trichloroethene
D1 bromochl ororaethane
1,1,2-Tri chloroethane
Benzene
trans-1,3-Dichloropropene
Bromoform
4-Methyl-2-Pentanone
2-Hexanone
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
Chlorobenzene
Ethyl benzene
Styrene

Sampled: 11 DEC 93
Received: 14 DEC 93

Authorized: 14 DEC 93
Prepared: NA
Analyzed: 24 DEC 93

Result
ND
ND
ND
ND
NO
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

DRY WEIGHT Reporting
Units Limit

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

13
13
13
13
6.4
13
6.4
6.4
6.4

6.4
6.4
6.4
13
6.4
6.4
13
6.4
6.4
6.4
6.4
6.4
6.4
6.4
6.4
6.4
13
13
6.4
6.4
6.4
6.4
6.4
6.4

Percent moisture is 22%. All results and limits are reported on a dry weight basis.
NA = Not Applicable
ND - Not Detected
Reported By: Salman Qazi Approved By: David Ercoliani

rui GO5 1574



A. C Jmne Cnnptny

NT BY:908-469-4250 ; i-n-94 ; 5 = 33PM JENSECO, INCORPORATED- 505 842 0533;#33/72

TCL Volatile Organics

Method 8240
(cont.)

Client Name: H+GCL
Client ID: 9312111100
Lab ID: 032164-0012-SA Sampled: 11 DEC 93
Matrix: SOIL Received: 14 DEC 93 Prepared: NA

Authorized: 14 DEC 93 Analyzed: 24 DEC 93

DRY WEIGHT Reporting
Parameter Result Units Limit
Xylenes (total) ND ug/kg 6.4
Surrogate Recovery
l,2-Dichloroethane-d4 105 %
To1uene-d8 105 %
4-Bromofl uorobenzene 101 %

Percent moisture is 22%. All results and limits are reported on a dry weight basis.
NA = Not Applicable
ND = Not Detected

Reported By: Salman Qazi Approved By: David Ercoliani

TUT OO5 1575



SENT BY:308-469-4250 ; 1-11-94 ; 5:34PM lENSEOO, INCORPORATSH 505 842 0595:*34/72

-̂ Enseco
TCL Volatile Organ ics

Method 8240

A Gxnne CocttfMaj

Client Name:
Client ID:
Lab 10:
Matrix:

H+GCL
9312111135
032164-0013-SA
SOIL

Sampled: 11 DEC 93
Received: 14 DEC 93

Authorized: 14 DEC 93
Prepared: NA
Analyzed: 24 DEC 93

Parameter
Chlororaethane
Bromomethane
Vinyl Chloride
Chloroethane
Methylene chloride
Acetone
Carbon distil fide
1,1-Dlchloroethene
1.1-Dichloroethane
1.2-01chloroethene (cis/
trans)

Chloroform
1.2-Dichloroethane
2-Butanone
1,1,1-Tri chloroethane
Carbon tetrachloride
Vinyl Acetate
Bromodlchloromethane
1,2-Di chloropropane
cis-1.3-Dichloropropene
Trichloroethene
Dibromochlorooethane
1,1,2-Tri chloroethane
Benzene
trans-1,3-Di chloropropene
Bromoforra
4-Hethyl-2-Pentanone
2-Hexanone
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
Chlorobenzene
Ethyl benzene
Styrene

Result
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

DRY WEIGHT Reporting
Units Limit
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kgug/kg
ug/kg

14
14
14
14
6.9
14
6.9
6.9
6.9

6:9
6.9
6.9
14
6.9
6.9
14
6.9
6.9
6.9
6.9
6.9
6.9
6.9
6.9
6.9
14
14
6.9
6.9
6.9
6.9
6.9
6.9

Percent moisture is 27%. All results and limits are reported on a dry weight basis.
NA = Not Applicable
ND = Not Detected

Reported By: Salman Qazi Approved By: David Ercoliani

TLI 1576



3VT BY'.908-469-4250 ; 1-11-94 ; 5:34PM ;ENSECO, INCORPORATED" 505 842 0595;#35/72

TCL Volatile Organic*
Method 8240

(cont.)
Client Name: H-t-GCL
Client ID: 9312111135
Lab ID: 032164-0013-SA Sampled: 11 DEC 93
Matrix: SOIL Received: 14 DEC 93 Prepared: NA

Authorized: 14 DEC 93 Analyzed: 24 DEC 93

DRY WEIGHT Reporting
Parameter Result Units Limit

Xylenes (total) ND ug/kg 6.9
Surrogate Recovery
l,2-Dichloroethane-d4 101 X
Toluene-d8 108 X
4-Bromofluorobenzene 92 X

Percent moisture is 27%. All results and limits are reported or a dry weight basis.
NA = Not Applicable
ND = Not Detected
Reported By: Salman Qazi Approved By: David Ercoliani

'TUT OO5 15 7 7



MW-3 (Nitrates)
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:NT BY:908-469-4250 ; 1-11-34 ; 5:34PM ;ENSECO, INCORPORATED- 505 842 0595;#36/72

General Chemistry
^Enseoo

A Gaming Gampmj

Client Name: H+GCL
Client ID: 9312131420
Lab ID: 032164-0021-SA
Matrix: AQUEOUS

Parameter

Sampled: 10 DEC 93
Received: 14 DEC 93

Authorized: 14 DEC 93
Reporting Analytical

Result Units Limit Method
Nitrate plus Nitrite
as N 0.38 rog/L 0.050 353.2

Prepared Analyzed
Date Date

NA 15 DEC 93

NA •= Not Applicable

Reported By: Neena Patel Approved By: Joasia Przyluska

TUT OO5 1579



Appendix I — Laboratory Analytical QA/QC Data Sheets,
Texaco Tutu, December 1993
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CHAIN OF CUSTODY FORMS

TUT 005 1581



QHGCL
^^AmwiliI S

SOS MarquiHt NW, SI*. 1100
AlbuquerquB, NM 87102
(805)642-0001
FAX: (605) 642-0596

QNA8A-W8TP
POOrtwtrMM
UlCrUMl.NM 8B004
(605)624-6353
FAX: (605) 624-6316

U UVItUII

160 Canal 8UMI
eoilon, MA 02114
(617)723-4664
FAX: (617) 387-1388

626 W.JiOkton Blvd., 8M. 600
Chicago. II 60908
(312)M8-»986
FAX: (318)848-0818 7660

••") South Cantor 8U«»t
Mlndior Lock*, CT 06090
;203) 627-6528
FAX: (203) 627-7615

Q Ui Ang*l*i
10600 FibcMW. SM. 120
hvlnt.CA 92718
(714)056-0201
FAX: (714)953-0985

QMIdAttentloRiglon
4221 Fort** Blvd., 81*. 240
L»rh«m, MD 20708-4326
(301)469-9677
FAX: (301) 459-3064

QNtwYork
Z61 Madison Av«nu«
NtwYotk.NY 10016
(212)983-8610
PAX: (212) 963-6795

Q S«n PrmelMo
2200 POWtfl 8tr«M, 81*. 660
ErnityvWt.CA 94808
(S10)647-36«6
FAX: (610) 647-3831

Chain of Custody
Dm.

Lib Name Enaaco P.aat-
Address Cf^ft•.f>n^^^•^ 1 T.nnA

Snnarnat- N.T f)Afl?1
Telephone (QOH^fiQ-.'iQnn

Sample Numtatr

Analysis Request

f 11
/to/e&

n58-Ste')

Protect Informwlon

i_
Pro|«

6&W%

Stmptt Rectlpt

Total No. of Conulntri
ChilnofCunod/SMli

R«HnquUh«dBy

(tlfimn) (TliM)

Rtllnqulthtd By

(Ilm)

'l..rt«Cod«No.gft%5t<

Shipping lt>.No.
Mc'd Good Condklon/Cold
Conformi to R«cord
UbNo. Rmlvijl By (laboratory)

'

SpttUI Initructlont/Commtnu:
(tfcrmwt) (TMii)

(Diu) (PrM<4NM«) (Dm)

D)9TniBUT10N;WH1TB,OANAnY.LABORATORY • WNK.HHJCI

TUT 005 1582



SHGCL
•̂̂ CndmimtnM Gclintltll

and englnttn

60S Merquelle NW. Sle. 1 100
Albuquerque, NM 87102
(COS) 642-0001
FAX: (SOS) 642-0595

PO Drawer MM
UeCrueei.NM 66004
(605)824-8393
FAX: (905) 624-8318

160 Canal Street
Boston, MA 02114
(617)723-4664
FAX: (817) 367-1386

626 W. Jackson Blvd., Sle. euu
Chicago, IL 60606
(312)646-9988
FAX: (312) 646-0818 7661

H Hertford
'•'!) Souih Center Street

Windsor Locks, CT 06096
(203)627-6526
FAX: (203) 627-7616

Q Los Angeles
1 9600 Falrchlld, Ste. 120
Irvlne.CA 92716
(714) 065 0201
FAX: (714) 955-0985

Q Mid Atlantic Region
4221 Forbe« Blvd., Ste. 240
Lanhem,MD 20708-4325
(301)450-9677
FAX: (301) 469-3064

O New York
261 Madison Avenue
New York, NY 10016
(212)963-6610
FAX: (212) 983-6796

Q San Franclteo
2200 Powell Street, Sle. 680
Emeryvllle.CA 84806
(610)647-3886
FAX: (610) 647-3631

Chain of Custody
P.f.DM.

Lab Name Enaecn Kant
Address 2200 Rottot^A-tl T.ana

it NJ ORR71
Telephone (90a)A60-5flOO

Sample Number M«rlx Location

Analysis Request

i! i h11
Oi

a;
Piy
1 A

DISTRIBUTION: WHITE, CANARY-LABORATORY • PINK.H»QCL

TUT GO5 1583
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PGCL
^^ Bnvtmnmwttt Stf#nl/«r«

/608 Marquette NW, 9le. 1100
Albuquerque, NM 67102
(603) 642-0001
FAX: (605) 842-0595

PODnwtrMM
La» Crucet, NM 86004
(SOS) 624-5353
FAX: (805) 624-5315

180 Canal Street
Boilon.MA 02114
(617) 723-4664
FAX: (617) 367-1386

626 W. Jickton Blvd., 8te. 600
Chicago, IL 60606»— ^tqf0FAX: (312) 648-0618 7662

^nrtlord
•Ih Center Slreel
Lock*, CT 06096

.) 627-6528
X: (203) 627-781S

Q Lot Angdei
19600 Falrchlld. 814.120
Irvlne. CA 8271S
(714)993-0201
FAX: (714)955-0963

Q Mid Allanllo Region
4221 Forbe* Blvd.. 8I«. 240
Lanham, MD 20706-4328
(301)439-9677
FAX: (301) 469-3064

Q New York
261 Madison Avenue
New York, NY 10016
(212)983-8510
FAX: (212) 963-8793

Q Sin Francisco
2200 Powell Street, 8le. 880
Emeryvllle.CA 94606
(610)647-3866
FAX: (S10) 547-3631

Chain of Custody
D,t.

ab Name Rnoorn. F.nat
tddreu T.*n«

.Snmarnet N.T f)Rfl71
'alaphona (Qf)fl)AAO-Sflnn

vnptort (SIGNATURES)

Sample Number • Matrix Location

Analysis Request

-H K i
TT-4
•TT"4-

1
Pro|«ct Informitlon Sample Receipt

Tout No. of Container!
Chain of Cuitody Seals

Rellnqulihed By

(Oiu^ [B*w«»tT

Relinquished By

(St|nilur«)

hsrje Code No. Rec'd Good Condition/Cold
I |>lng ID. No. Conforms to Record

Lab No.

X*
leclal Inttructlons/Commenu:

(Conpiiy)
deceived By

($l|nilur«) (Tlmi)

(PrtnudNim.) (Oiu) (Oiu)

(Utonwy)

(Diuj

DISTRIBUTION: WHITE,CANARY.LABORATORY • PINK.H»QCL
CO 5 1584



tnaen^nnn

SOS Marquelte NW, Sle. 1100
Albuquerque. NM 87102
(505)842-0001
FAX: (505) 842-0595

P NA9A-WSTF
PO Drawer MM
La* Cruces. NM 88004
(605)524-5353
FAX: (505) 524-5315

U Boston
180 Canal Street
Boston, MA 02114
(617) 723-4884
FAX: (617) 367-1388

U Chicago
628 W. Jackson Blvd., Ste. BOO
Chicago. IL 60606
(312)648-9988
FAX: (312) 648-0816 7663

U Hartford
380 South Center Street
Windsor Locks. CT 06098
. *127-8528

(203) 627-7615

Q Los Angelas
19800 Falrchlld, Sle. 120
Irvlne.CA 92715
(714) 955-0201
FAX: (714) 955-0085

Q Mid Atlantic Region
4221 Fortes Blvd.. Sle. 240
Lanham.MD 20708-4325
(301)459-9677
FAX: (301) 459-3064

Q New York
261 Madison Avenue
New York, NY 10016
(212)983-8510
FAX: (212) 983-8795

Q Sen Francisco
2200 Powell Street, Sle. 660
Emeryvllle, CA 94608
(510) 547-3886
FAX: (510) 647-3631

Chain of Custody

Ub Name F.nnarn Enar_________
Address 2?f)0 C.nf.t.nnt-ui'l Lana

Rnmnroot- N.I HAR71
Telephone (Of)ft)_>ftQ-

Matrix Location

Analysis Request

O
ga

nc
C

41
5/

90
8

Pn
or

ty
 P

M
M

* 
(1 n§P

- 5
So*.

^:

Project Information

pro|!!( "Tgva^o T^tuu
Project Director p^,,.^^

Chirge Code No.

Shipping ID. No.

Sample Receipt

Toul No. of Container!

Chain of Custody Seftls _
Rec'd Good Condition/Cold
Conforms to Record

UbNo.

Special Instructions/Comments:

(Compuir)

-H

DISTRIBUTION: WHITE. CANARY • LABORATORY • PINK. H'GCL CO



*GCL
fnv*«im«nr«/ Srttnllslt

indEnglnnn

f cne i
Albuquerque

605 Marquelte NW, Sle. 1100
Albuquerque, NM 67102
(505) 842-0001
FAX: (505) 642-0595

Q NA8A-W3TF
PO Drawer MM
LeiCrucee,NM 68004
(505) 624-5353
FAX: (505) 624-5315

Q Boston
160 Canal Street
Boston, MA 02114
(617) 723-4664
FAX: (617) 367-1386

Q Chicago
626 W. Jackson Blvd., Ste. 600
Chicago, IL 60806
(312)648-9968
FAX: (312) 648-0816 7664

Q Hartford
380 South Center Street
Windsor Locks, CT 06096
(203) 627-6528
FAX: (203) 627-7815

Q Loa Angeles
19600Felrchlld, Ste. 120
Irvlne.CA 92715
(714)955-0201
FAX: (714) 999-0905

Q Mid Atlantic Region
4221 Forces Blvd., Sle. 240
Lanham, MD 20706-4325
(301)459-9677
FAX: (301) 469-3064

Q New York
261 Madlion Avenue
New York, NY 10016
(212) 983-6510
FAX: (212) 963-6796

Q San Francisco
2200 Powell Street, Sle. 660
Emeryvllle, CA 94606
(610) 647-3686
FAX: (S10) 547-3631

Chain of Custody
? 5 Pae /

DISTRIBUTION: WHITE, CANARY-LABORATORY • PINK.H+QCL



GCL
fnvitonmtnltl Seltntlit*

ind fni

ffAlbuquerque
'505 Marquetle NW, Sle. 1100
Albuquerque, NM 87102
(SOS) 842-0001
FAX: (605) 642-0595

Q NASA-WSTF
PO Drawer MM
Las Cruces, NM 68004
(505) 624-6353
FAX: (605) 624-5315

Q Boston
180 Canal Street
Boston, MA 02114
(617)723-4664
FAX: (617) 367-1386

Q Chicago
626 W. Jackson Blvd., Ste. 800
Chicago, IL 60606
(312)648-9986
FAX: (312) 648-0816 7665

Q Hartford
380 South Center Street
Windsor Locks. CT 06096
(203) 627-6528
FAX: (203) 627-78IS

Q Los Angeles
19600 Falrchlld. Ste. 120
Irvlne, CA 92715
(714)955-0201
FAX: (714) 956-0965

Q Mid Atlantic Region
422 IForbea Blvd.. Sle. 240
Lanham, MD 20706-4325
(301) 459-9677
FAX: (301) 459-3064

Q New York
261 Madlaon Avenue
New York. NY 10016
(212)983-8510
FAX: (212) 963-8795

Q San Francisco
2200 Powell Street, Ste. 880
Emeryvlllo. CA 94608
(810) 647-3886
FAX: (610) 647-3631

Chain of Custody

Lab Name Eoseco East
Address 2200 Cottontail Lane

Somerset NJ 08873
Telephone (908)469-5800

Samplers (SIGNATURES

Sample Number s>. Matrix Location

Analysis Request

1!
p

I
z no' 2

Z*-rr-/ 2c(zl ^53
-TT TT-J

Project Information

Charge Code No.
Shipping ID. No.

Stmpla Receipt

Total No. of Container!

Chain of Cut tody Seili
Ree'd Good Condition/Cold
Conforms to Record

Lab No. Received By

St|nilun) (Tim.)

Special Instructkms/Commenu:
.m.) (Oil.)

Compmy)

Relinquished By

(Slfniiw*) (Tim.)

(Print.* Nim.) (Oil.)

Received By

(U|nllur.) (Tim.)

(Crlnl.d Nim.)

(Ceflipinr)

Relinquished By

(Sl|niwr.) (Tim.)

(Prlm.il Nim.) (Oil.)

(Cempiny)
Received By (Laboratory)

!SI|n»w.) (Tim.)

(Prmi.d Ninti) (On.)

llbornonr)

DISTRIBUTION: WHITE. CANARY • LABORATORY • PINK, H'QCL



,0 Albuquerque
503 Marquelte NW, Ste. 1100
Albuquerque, NM 87102
(SOS) 842-0001
FAX: (SOS) 842-0595

Q NASA-WSTF
PO Drawer MM
LasCruces, NM 88004
(60S) 624-6353
FAX: (505) 624-631 5

Q Boston
180 Canal Street
Boston, MA 02114
(617) 723-4664
FAX: (617) 387-1388

Q Chicago
626 W. Jackson Blvd., Ste. 800
Chicago. IL 60606
(312)648-9986
FAX: (312) 648-0818 7666

U Hartford
360 Soulh Center Street
Windsor Locks, CT 06096
(203) 827-6528
FAX: (203) 627-7815

Q Los Angeles
1 9800 Falrchlld, Ste. 120
Irvine.CA 92715
(714) 955-0201
FAX: (714) 953-0965

Q Mid Atlantic Region
4221 Forbes Blvd., Sle. 240
Lanham, MD 20706-4325
(301) 459-9677
FAX: (301) 469-3084

Q New York
261 Madison Avenue
New York, NY 10016
(212)963-8510
FAX: (212) 963-8795

Q San Francisco
2200 Powell Street. SI*. 880
Emeryvllle, CA 94608
(510) 647-3886
FAX: (610) 647-3831

Chain of Custody
Date \Z'^\'^^> P.f« I C

Lab Name Enseco East______
Address 2200 Cottontail Lane

Somerset NJ 08873
Telephone (908)469-5800

Samplers (SIGNATURES)

l/Uk-
Sample Number Matrix Location

Analysis Request

Pr
ior

ity
 P

M
«a

t»
<1

c

li81
It 4/*W -

hlrO -T

TT-S
TT-Z1-

<*{>
\-l T O -TT-M M"f>-

TT-I «&
TT-ll ^U

Project Information

Prolect-fcXAfo
Project Director K, ̂

Sample Receipt

Total No. of Containers
Chain of Custody Seals

Relinquished By

(Slfnllurt) • .(Tlmt)

Relinquished By

(ilfiiiura) (Tlm<|

Charge Code No
Shipping ID. No.

,- L Ree'd Good Condition/Cold (Dm) (Prlnu4 NIIM) (Out) (Mnn4 Nimt) (Dili)

Conforms to Record (Compli) (Compinr)
Lab No. Received By Received By (Laboratory)

X (Tlrnij (Tlmt)
Special Instructions/Comments:

(Out) (PrlflUd Nimt) (Dm) (Prinul Nlm.) (Diu)

(Compin)r) (Compinx) (Uboraurr)

TUT 1 588 DISTRIBUTION: WHITE, CANARY • LABORATORY. • PINK. H»QCL



Envlionminlil Seltnllilt
tnd Englnoirt

A Albuquerque
SOS Marquelle NW, Sle. 1100
Albuquerque. NM 87102
(SOS) 842-0001
FAX: (505) 842-0595

Q NASA-WSTF
PO Drawer MM
LasCruces. NM 88004
(SOS)624-5353
FAX. (505) 524-5315

Q Boston
180 Canal Street
Boston, MA 02114
(617)723-4664
FAX: (617) 367-1366

Q Chicago
626 W. Jackson Blvd.. Ste. 600
Chicago. IL 60606
(312)648-9988
FAX: (312) 646-0816 7667

Q Hartford
380 South Center Street
Windsor Locks, CT 06096
(203) 627-6528
FAX: (203) 627-7815

Q Los Angeles
19600 Falrchlld, Sle. 120
Irvlne.CA 92715
(714)955-0201
FAX: (714) 955-0965

Q Mid Atlantic Region
4221 Forbes Blvd., Sle. 240
Lanham, MD 20708-4325
(301) 459-9677
FAX: (301) 459-3064

Q New York
261 Madison Avenue
New York, NY 10018
(212)983-8510
FAX: (212) 983-8795

Q San Francisco
2200 Powell Street, Sle. 880
Emeryvllle. CA 94608
(510)547-3886
FAX: (510) 547-3631

Chain of Custody
_OL

Lab Name Eneeco East________
Address 2200 Cottontail Lane

Somerset NJ 08873
Telephone (908)469-5800

Samplers (SIGNA

Sample Numbtr Matrlx Location

Analysis Request

Oe
O
3-

S *«( f9r\
/I n \.

1 1 u

If If

IS* u
V-l -z <-> »y e u

$-!

4£vt

\-l -1 c? it O

Project Information

Project Director

Simple Receipt Rellnoulihed By

Total No. of Containers
Chain of Custody Seals

Relinquished By

rrmn) (Sl|nllurt) (Tlmt)

Relinquished By

(JI|Kltur<) (Tlmtj

Charge Code No. t i(y | Rec'd Good Condition/Cold
Shipping ID. No. Conforms to Record

(Dm) (rvimtif Nimi) (Out) (MnndNim.)

(Compinjr)

Lab No. deceived By 1. Received By Received By (Laboratory)

Special Initructloni/Commonts:
;SI|nnur«)

Prlllttd Nlini)

(Tim.)

(Dili)

(Slfniiw*)

(Prlnltd Nimt)

fTlmt) |Slfn«ur<)

[Prlnud Nimt)

(Cornpiny) (Compiiy) Ubomory)

(Dm)

(Tlmt)

(Oiu)

CO

DISTRIBUTION: WHITE, CANARY. LABORATORY • PINK. H»QCL



(
PA
SOS
Albu
(SOS
FAX

uqu< rque
larqt ttteNW, Sle. 1100

le. NM 87102uerq
842-
(605
842- 1001

842-0595

U NASA-W31 r-
PO Drawer MM
Las Cruces. NM 88004
(605) 524-5363
FAX: (505) 624-5315

180 Canal Street
Boston, MA 02114
(817)723-4684
FAX: (617) 367-1386

826 W. Jackson Blvd., Ste. 600
Chicago, IL 60806
(312)848-9988
FAX: (312) 648-0818 7668

Q Hartford
360 South Center Street
Windsor Locks, CT 06096
(203) 627-6528
FAX: (203) 827-7615

Q Los Angeles
19600 Falrchlld, Ste. 120
Irvlne.CA 92716
(714)955-0201
FAX: (714) 955-0885

O Mid Atlantic Region
4221 Forbes Blvd., Ste. 240
Lanham, MD 20706-4325
(301) 459-9877
FAX: (301) 459-3064

Q New York
261 Madison Avenue
New York, NY 10016
(212)963-6510
FAX: (212) 983-8795

Q San Francisco
2200 Powell Street, Sle. 860
Emeryvllle.CA 04608
(610)647-3686
FAX: (610) 547-3631

Chain of Custody

"UT GO 5 1590
. DISTRIBUTION: WHITE, CANARY • LABORATORY • PINK, H+QCL



ETGCL QA/QC SAMPLES

TUT OOS 1591



— ————————————————— ̂Enseco
TCL Volatile Organic*

Method 8240

Client ID: TEXACO TUTU
Lab ID: 031950-0003-SA Sampled: 30 NOV 93
Matrix: AQUEOUS Received: 03 DEC 93 Prepared: HA

Authorized: 05 DEC 93 Analyzed: 09 DEC 93
Reporting

Parameter Result Units Limit
Chl oromethane NO ug/L 10
Bromomethane ND ug/L 10
tert-Butyl Methyl ether ND ug/L 5.0
Vinyl Chloride ND ug/L 10
Chl oroethane ND ug/L 10
Methyl ene chloride ND ug/L 5.0
Acetone 2.8 ug/L 10 J
Carbon disulfide 4.2 ug/L . 5.0 J
1,1-Dichloroethene ND ug/L 5.0
1.1-Di chl oroethane ND ug/L 5.0
1.2-Dichloroethene (cis/
trans) ND ug/L 5.0

Chloroform ND ug/L 5.0
1,2-Di chl oroethane ND ug/L 5.0
2-Butanone ND ug/L 10
1,1,1-Tri chl oroethane ND ug/L 5.0
Carbon tetrachloride ND ug/L 5.0
Vinyl Acetate ND ug/L 10
Bromodi chl oromethane ND ug/L 5.0
1,2-Di chl oropropane ND ug/L 5.0
trans-1, 3-Di chl oropropene ND ug/L 5.0
Trichloroethene ND ug/L 5.0
Dibromochl oromethane ND ug/L 5.0
1,1,2-Tri chl oroethane ND ug/L 5.0
Benzene ND ug/L 5.0
ci s-1, 3-Di chl oropropene ND ug/L 5.0
Bromoform ND ug/L 5.0
4-Methyl-2-Pentanone ND ug/L 10
2-Hexanone ND ug/L 10
1,1, 2, 2-Tetrachl oroethane ND ug/L 5.0
Tetrachloroethene ND ug/L 5.0
Toluene ND ug/L 5.0
Chlorobenzene ND ug/L 5.0
J = Result is detected below the reporting limit or is an estimated concentration.
NA = Not Applicable
ND = Not Detected
Reported By: Kelvin Hang Approved By: Dennis Flynn

TUT OO5 1592



TCL Volatile Organics
Method 8240

Client Name: H+GCL
Cl ient ID: TEXACO TUTU
Lab ID: 031950-0003-SA Sanpled: 30 NOV 93
Matrix: AQUEOUS Received: 03 DEC 93 Prepared: NA

Authorized: 05 DEC 93 Analyzed: 09 DEC 93

Reporting
Parameter Result Units Limit
Ethyl benzene ND ug/L 5.0
Styrene ND ug/L 5.0
Xylenes (total) ND ug/L 5.0
Surrogate Recovery
Toluene-d8 97 %
4-Broraofl uorobenzene 90 %
l,2-Dichloroethane-d4 100 %

NA = Not Applicable
ND = Not Detected

Reported By: Kelvin Wang Approved By: Dennis Flynn

'LIT GO 5 1593



TCL Volatile Organic*
Method 8240

Clieat Nane: BKiCL *****
Client ID: TEXACO TUTU
Lab ID: 031950-0004-SA Sampled: 30 NOV 93
Matrix: AQUEOUS Received: 03 DEC 93 Prepared: NA

Authorized: 05 DEC 93 Analyzed: 09 DEC 93
Reporting

Parameter Result Units Limit
Chloromethane ND ug/L 10
Bromomethane ND ug/L 10
tert-Butyl Methyl ether ND ug/L 5.0
Vinyl Chloride ND ug/L 10
Chloroethane ND ug/L 10
Methylene chloride ND ug/L 5.0
Acetone ND ug/L 10
Carbon disulfide 1.6 ug/L 5.0 J
1,1-Dichloroethene ND ug/L 5.0
1.1-Dichloroethane ND ug/L 5.0
1.2-Dichloroethene (cis/
trans) ND ug/L 5.0

Chloroform ND ug/L 5.0
1,2-Dichloroethane ND ug/L 5.0
2-Butanone ND ug/L 10
1,1,1-Trichloroethane ND ug/L 5.0
Carbon tetrachloride ND ug/L 5.0
Vinyl Acetate ND ug/L 10
Bromodichloromethane ND ug/L 5.0
1,2-Dichloropropane ND ug/L 5.0
trans-1,3-Dichloropropene ND ug/L 5.0
Trichloroethene ND ug/L 5.0
Dibromochloromethane ND ug/L 5.0
1,1,2-Trichloroethane ND ug/L 5.0
Benzene ND ug/L 5.0
cis-1,3-Dichloropropene ND ug/L 5.0
Bromoform ND ug/L 5.0
4-Methyl-2-Pentanone ND ug/L 10
2-Hexanone ND ug/L 10
1,1,2,2-Tetrachloroethane ND ug/L 5.0
Tetrachloroethene ND ug/L 5.0
Toluene ND ug/L 5.0
Chlorobenzene ND ug/L 5.0
J = Result is detected below the reporting limit or is an estimated concentration.
NA = Not Applicable
ND = Not Detected

Reported By: Kelvin Wang Approved By: Dennis Flynn

TUT OO5 1.594



TCL Volatile Organics
Method 8240
(cont.)

Client Name: H+GCL
Client ID: TEXACO TUTU
Lab ID: 031950-0004-SA Sampled: 30 NOV 93
Matrix: AQUEOUS Received: 03 DEC 93 Prepared: NA

Authorized: 05 DEC 93 Analyzed: 09 DEC 93
Reporting

Parameter Result Units Limit
Ethyl benzene ND ug/L 5.0
Styrene ND ug/L 5.0
Xylenes (total) ND ug/L 5.0
Surrogate Recovery
Toluene-d8 98 X
4-Bromofl uorobenzene 94 X
l,2-Dichloroethane-d4 105 X

-Enseoo
A Cooing Company

NA = Not Applicable
ND = Not Detected
Reported By: Kelvin Vlang Approved By: Dennis Flynn

TUT OO5 1595



TCL Volatile Organics
Method 8240

Client Name: H+GCL ^ll^Ol^ -p̂ p
Client ID: TEXACO TUTU
Lab ID: 031950-0009-SA Sampled: 30 NOV 93
Matrix: AQUEOUS Received: 03 DEC 93 Prepared: NA

Authorized: 05 DEC 93 Analyzed: 09 DEC 93

Reporting
Parameter Result Units Limit
Chloromethane ND ug/L 10
Bromomethane ND ug/L 10
tert-Butyl Methyl ether ND ug/L 5.0
Vinyl Chloride ND ug/L 10
Chl oroethane ND ug/L 10
Methyl ene chloride ND ug/L 5.0
Acetone 1.9 ug/L 10 J
Carbon disulfide ND ug/L .5.0
1,1-Dichloroethene ND ug/L 5.0
1.1-Di chl oroethane ND ug/L 5.0
1.2-Dichloroethene (cis/
trans) ND ug/L 5.0

Chloroform ND ug/L 5.0
1,2-Di chl oroethane ND ug/L 5.0
2-Butanone ND ug/L 10
1,1,1-Tri chl oroethane HD ug/L 5.0
Carbon tetrachloride ND ug/L 5.0
Vinyl Acetate ND ug/L 10
Bromodi chloromethane ND ug/L 5.0
1,2-Di chl oropropane ND ug/L 5.0
trans-1, 3-Di chl oropropene ND ug/L 5.0
Trichloroethene ND ug/L 5.0
Di bromochl oromethane ND ug/L 5.0
1,1,2-Tri chl oroethane ND ug/L 5.0
Benzene ND ug/L 5.0
ci s-1, 3-Di chl oropropene ND ug/L 5.0
Bromoform ND ug/L 5.0
4-Methyl-2-Pentanone ND ug/L 10
2-Hexanone ND ug/L 10
1,1, 2, 2-Tetrachl oroethane ND ug/L 5.0
Tetrachloroethene ND ug/L 5.0
Toluene ND ug/L 5.0
Chl orobenzene ND ug/L 5.0
J = Result is detected below the reporting limit or is an estimated concentration.
NA = Not Applicable
ND = Not Detected
Reported By: Kelvin Wang Approved By: Dennis Flynn

VUT OO5



TCL Volatile Organics
Method 8240
(cont.)

Client Name: H+SCL
Client ID: TEXACO TUTU
Lab ID: 031950-0009-SA Sampled: 30 NOV 93
Matrix: AQUEOUS Received: 03 DEC 93 Prepared: NA

Authorized: 05 DEC 93 Analyzed: 09 DEC 93
Reporting

Parameter Result Units Linit
Ethyl benzene ND ug/L 5.0
Styrene ND ug/L 5.0
Xylenes (total) ND ug/L 5.0
Surrogate Recovery
Toluene-d8 100 %
4-Bromofluorobenzene 94 %
l,2-Dichloroethane-d4 103 %

NA = Not Applicable
ND = Not Detected
Reported By: Kelvin Wang Approved By: Dennis Flynn

TUT 005 1597



TCL Volatile Organics
Method 8240

Client Name: H+GCL
Client ID: TEXACO 9312030800
Lab ID: 032021-0001-SA Sampled: 03 DEC 93
Matrix: AQUEOUS Received: 07 DEC 93 Prepared: NA

Authorized: 08 DEC 93 Analyzed: 13 DEC 93
Reporting

Parameter Result Units Limit
Chl oromethane ND ug/L 10
Bromomethane ND ug/L 10
tert-Butyl Methyl ether ND ug/L 5.0
Vinyl Chloride ND ug/L 10
Chl oroethane ND ug/L 10
Methylene chloride ND ug/L 5.0
Acetone ND ug/L 10
Carbon disulfide ND ug/L 5.0
1,1-Dichloroethene ND ug/L 5.0
1.1-Dichloroethane ND ug/L 5.0
1.2-Dichloroethene (cis/
trans) ND ug/L 5.0

Chloroform ND ug/L 5.0
1,2-Dichloroethane ND ug/L 5.0
2-Butanone ND ug/L 10
1,1,1-Trichloroethane ND ug/L 5.0
Carbon tetrachloride ND ug/L 5.0
Vinyl Acetate ND ug/L 10
Bromodi chl oromethane ND ug/L 5.0
1,2-Dichloropropane ND ug/L 5.0
trans-1,3-Dichloropropene ND ug/L 5.0
Trichloroethene ND ug/L 5.0
Dibromochloromethane ND ug/L 5.0
1,1,2-Trichloroethane ND ug/L 5.0
Benzene ND ug/L 5.0
cis-1,3-Dichloropropene ND ug/L 5.0
Bromoform ND ug/L 5.0
4-Methyl-2-Pentanone ND ug/L 10
2-Hexanone ND ug/L 10
1,1,2,2-Tetrachloroethane ND ug/L 5.0
Tetrachloroethene ND ug/L 5.0
Toluene ND ug/L 5.0
Chlorobenzene ND ug/L 5.0
Ethyl benzene ND ug/L 5.0
NA = Not Applicable
ND = Not Detected

Reported By: Salman Qazi Approved By: Mayne Halozan

iUT COS 1598



TCL Volatile Organics

Method 8240
(cont.)

Client Name: H+GCL _--
Client ID: TEXACO 9312030800 \¥-\?
Lab ID: 032021-0001-SA Sampled: 03 DEC 93
Matrix: AQUEOUS Received: 07 DEC 93 Prepared: NA

Authorized: 08 DEC 93 Analyzed: 13 DEC 93
Reporting

Parameter Result Units Limit
Styrene ND ug/L 5.0
Xylenes (total) ND ug/L 5.0
Surrogate Recovery
Toluene-dS 99 %
4-Bromofl uorobenzene 99 %
1.2-Dichloroethane-d4 110 %

NA = Not Applicable
ND = Not Detected
Reported By: Salman Qazi Approved By: Wayne Halozan

TUT OG5 1599



SENT BY:908-463-4250 ; 1-11-34 ; 5:22PW INCORPORATED-' SOS 842 0535 ;* 2/7

TCL Volatile Organic*
Method 8240

Client Name: H+6CL
Client ID: 9312070745
Lab ID: 032087-0001-SA
Matrix: AQUEOUS

Sanpled: 07 DEC 93
Received: 09 DEC 93

Authorized: 12 DEC 93
Prepared: NA
Analyzed: 16 DEC 93

Parameter
CM orone thane
Broroomethane
tert-Butyl Methyl ether
Vinyl Chloride
Chloroethane
Methylene chloride
Acetone
Carbon disulflde
1,1-01chloroethene
1.1-Oichloroethane
1.2-Dichloroethene (cis/
trans)

Chloroform
1,2-Di chloroethane
2-Butanone
1,1,1-Tri chloroethane
Carbon tetrachloride
Vinyl Acetate
Bromodi chlorooethane
1,2-D1chloropropane
trans-1,3-Di chloropropene
Tri chloroethene
D i bromochl orotne thane
1,1,2-Tr\chloroethane
Benzene
ci s-1,3-Di chloropropene
Bronoform
4-Methy 1-2-Pentanone
2-Hexanone
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
Chlorobenzene
Ethyl benzene
NA = Not Applicable
ND - Not Detected
Reported By: Clifford Merceron

Reporting
Result Units Unit

ND ug/L 10
ND ug/L 10
ND ug/L 5.0
ND ug/L 10
ND ug/L 10
ND ug/L 5.0
ND ug/L 10
ND ug/L 5.0
ND ug/L 5.0
ND ug/L 5.0
ND ug/L 5.0
ND ug/L 5.0
ND ug/L 5.0
ND ug/L 10
NO ug/L 5.0
ND ug/L 5.0
ND ug/L 10
ND ug/L 5.0
ND ug/L 5.0
ND ug/L 5.0
ND ug/L 5.0
ND ug/L 5.0
ND ug/L 5.0
ND ug/L 5.0
ND ug/L 5.0
ND ug/L 5.0
ND ug/L 10
ND ug/L 10
ND ug/L 5.0
ND ug/L 5.0
ND ug/L 5.0
ND ug/L 5.0
ND ug/L 5.0

Approved By: David Ercoliani

TUT 005 16OO



5ENT B¥:908-463-4250 ; 1-11-34 ; 5:22PM ;ENSEDO, INCORPORATED- 505 842 0535;* 3/72

frEnseoo
TCL Volatile Organic*

Method 8240
(cont.)

Client Name: H+fiCL -~fc*~ 12, -. ^Client ID: 9312070745 l<^ pu**wc-
Lab ID: 032087-0001-SA Sampled: 07 DEC 93
Matrix: AQUEOUS Received: 09 DEC 93 Prepared: NA

Authorized: 12 DEC 93 Analyzed: 16 DEC 93

Reporting
Parameter Result Units Limit
Styrene ND ug/L 5.0
Xylenes (total) 1.5 ug/L 5.0 J
Surrogate Recovery
Toluene-dS 98 %
4-Brofflofl uorobenzene 101 %
l,2-Dichloroethane-d4 104 %

J = Result Is detected below the reporting limit or is an estimated concentration.
NA = Not Applicable
ND - Not Detected
Reported By: Clifford Merceron Approved By: David Ercollani

TUT CO5 16O1



SENT BY:308-469-4250 1-11-94 ; 5:23PM ;ENSEDO, INCORPORATED- SOS 842 0535;# 6/72

TCL Volatile Organics
Method 8240

Client Name:
Client ID:
Lab ID:
Matrix:

H+GCL
9312071110
032087-0006-SA
AQUEOUS

Parameter
Chlorooethane
Bronoaethane
tert-Butyl Methyl ether
Vinyl Chloride
Chloroethane
Methylene chloride
Acetone
Carbon disulfide
1,1-Dichloroethene
1.1-Di chloroeth ane
1.2-Dichloroethene (cis/

trans)
Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1-Trichloroethane
Carbon tetrachloride
Vinyl Acetate
Brooodichlorooethane
1,2-Dichloropropane
trans-1,3-Dichloropropene
Trichloroethene
Di bromochl orooethane
1,1,2-Tri chloroethane
Benzene
c1s-l,3-0ichloropropene
Bromoforn
4-Methyl-2-Pentanone
2-Hexanone
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
Chlorobenzene
Ethylbenzene
NA - Not Applicable
NO •= Not Detected
Reported By: Clifford Merceron

Sampled: 07 DEC
Received: 09 DEC

Authorized: 12 DEC

Result

93
93
93

Units

Prepared: NA
Analyzed: 16
Reporting
Liait

DEC 93

10
10
5.0

10
10
5.0

10
5.0
5.0
5.0

5.0
5.0
5.0

10
5.0
5.0

10
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

10
10
5.0
5.0
5.0
5.0
5.0

Approved By: David Ercoliani

NO
NO
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
KD
ND
NO
ND
NO
ND
ND
ND
NO
ND
ND
ND
ND

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

TUT O05 16O2



EOT BY:908-463-425Q 1-11-84 ; 5:24PM ;I INCORPORATED^ 505 842 0595;* 7/72

Client Name: H+GCL
Client ID: 9312071110
Lab ID: 032087-0006-SA
Matrix: AQUEOUS

Parameter
Styrene
Xylenes (total)
Surrogate
Toluene-d8
4-Bromofluorobenzene
1,2-01chloroethane-d*

TCL Volatile Organics
Method 8240

(cont.)

Enseco

Sampled: 07 DEC 93
Received: 09 DEC 93

Authorized: 12 DEC 93

Result

NO
NO

Recovery
100
102
102

Units

ug/L
ug/L

%
%
X

Prepared: NA
Analyzed: 16 DEC 93

Re
Limit

5.0
5.0

HA = Not Applicable
NO - Not Detected
Reported By: Clifford Merceron Approved By: David Ercoliani

TUT OO5 1603



'̂ 'Enseco
METHOD BLANK SAMPLE REPORT
TCL Volatile Organics
Method 8240
Project: 032021
Category: 8240-AQ
Matrix: AQUEOUS
QC Lot: 13 DEC 93-G QC Run

Parameter

Method 8240 - Volatile Organics by 6C/MS

13 DEC 93-A

Chloromethane
Brorooraethane
tert-Butyl Methyl ether
Vinyl Chloride
Chloroethane
Methylene chloride
Acetone
Carbon disulfide
1,1-Dichloroethene
1.1-Dichloroethane
1.2-Dichloroethene (cis/
trans)

Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1-Tri chloroethane
Carbon tetrachloride
Vinyl Acetate
Bromodi chloromethane
1,2-Di chloropropane
trans-1,3-Di chloropropene
Trichloroethene
Di bromochloromethane
1,1,2-Tri chloroethane
Benzene
ci s-1,3-Di chloropropene
Bromoform
4-Methyl-2-Pentanone
2-Hexanone
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
Chlorobenzene
Ethyl benzene
Styrene
Xylenes (total)

Result

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Units
ug/L
ug/Lug/L
ug/Lug/L
ug/Lug/Lug/Lug/L
ug/L
ug/Lug/Lug/Lug/L
ug/Lug/L
ug/Lug/Lug/Lug/L
ug/L
ug/L
ug/L
ug/Lug/L

ug/Lug/L
ug/L
ug/Lug/L

Reporting
Limit
10
10
5.0

10
10
5.0

10
5.0
5.0
5.0

5.0
5.0
5.0

10
5.0
5.0

10
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

10
10
5.0
5.0
5.0
5.0
5.0
5.0
5.0

TUT 005 1604



SENT BY:908-469-4250 1-11-84 ; 5:24FM ;ENSECO, INCORPORATED- 505 842 0595;* 8/72

TCL Volatile Organics
Method 8240

Client Name: H4CCL
Client ID: 9312071115
Lab ID: 032087-0007-SA
Matrix: AQUEOUS

Sampled: 07 DEC 93
Received: 09 DEC 93

Authorized: 12 DEC 93

Parameter
Chloromethane
Bromomethane
tert-Butyl Methyl ether
Vinyl Chloride
Chloroethane
Methylene chloride
Acetone
Carbon disulfide
1,1-Di chloroethene
1.1-Dichloroethane
1.2-Dichloroethene (cis/

trans)
Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1-Trichloroethane
Carbon tetrachloride
Vinyl Acetate
Bromodi chloromethane
I,2-Dichloropropane
trans-1,3-Di chloropropene
Trichloroethene
Dibromochloromethane
1,1,2-Tri chloroethane
Benzene
ci s-1,3-Di chloropropene
Brorooform
4-Methyl-2-Pentanone
2-Hexanone
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
Chlorobenzene
Ethyl benzene
MA - Not Applicable
NO =» Not Detected

Reported By: Clifford Merceron

Result
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/Lug/L
ug/L
ug/Lug/L
ug/L
ug/L
ug/Lug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Prepared: NA
Analyzed: 16 DEC 93
Reporting

Limit
10
10
5.0
10
10
5.0
10
5.0
5.0
5.0

5.0
5.0
5.0
10
5.0
5.0
10
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
10
10
5.0
5.0
5.0
5.0
5.0

Approved By: David Ercoliani

TUT 005 1605



BY:308-463-4250 ; 1-11-34 ; 5:24FM ;ENSECO, INCORPORATED-* 505 842 0535;# 3/72

Client Name: H+€CL
Client ID: 9312071115
Lab ID: 032087-0007-SA
Matrix: AQUEOUS

Parameter
Styrene
Xylenes (total)
Surrogate
Toluene-d8
4-Bromof1uorobenzene
1,2-01chloroethane-d4

TCL Volatile Organics
Method 8240
(cent.)

»

AComi

Sampled: 07 DEC 93
Received: 09 DEC 93

Authorized: 12 DEC 93

Result

ND
ND
Recovery
97
101
104

Units
ug/L
ug/L

%
%
X

Prepared: NA
Analyzed: 16 DEC 93
Reporting
Limit

5.0
5.0

NA - Not Applicable
ND = Not Detected

Reported By: Clifford Merceron Approved By: David Ercoliani

TUT OO5 16O6



ENSEOO QA/QC DOCUMENTATION
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—^Enseoo
A Corning Cocnf»ny

QUALITY ASSURANCE/QUALITY CONTROL

To ensure data quality, an extensive QA/QC program has been implemented at
Enseco - East which incorporates the following controls (as applicable).
Reagent or analytical blanks are analyzed to assess the level of
contamination which exists in the analytical system. An analytical blank,
analyzed with every batch of samples, consists of reagents specific to the
method. This blank is carried through every aspect of the procedure,
including preparation, cleanup, and analysis. Ideally, the concentration of
an analyte in the blank is below the reporting limit for that analyte.
However, some common laboratory solvents and metals are difficult to
eliminate to the part-per-billion levels commonly reported in environmental
analyses.
Duplicate control sameles (DCS) are used to monitor the laboratory's day-to-
day performance of routine analytical methods. A DCS consists of a standard,
control matrix which is spiked with a group of target compounds
representative of the method analytes. The DCS is analyzed with
environmental samples to provide evidence that the laboratory is performing
the method within accepted QC guidelines.
A DCS has been established for most routine analytical methods. Reagent
water is used as the control matrix for the analysis of aqueous samples. The
DCS compounds are spiked into reagent water and carried through the
appropriate steps of the analysis. As stated in SW-846 (third edition), a
universal blank matrix does not exist for solid samples and therefore no
matrix is used. The DCS for solid samples consists of the appropriate steps
of the analysis. The data thus obtained are used to set the DCS control
limits. The control limits for accuracy are based on the historical average
recovery of the DCS plus or minus three standard deviation units. The
control limits for precision are based on the historical relative percent
difference (RPD) and range from zero (no difference between duplicate
samples) to the average RPD plus three standard deviation units.
Surrogates are organic compounds that are similar to the analytes of interest
in chemical behavior but which .are not normally found in environmental
samples. Surrogates are routinely added to samples requiring GC/HS analysis
to monitor the effect of the matrix on the accuracy of the analysis. Results
are reported in terms of percent recovery.

TUT OO5 16O8



ANALYTICAL RESULTS

The method number provided on each data report sheet refers to a
publication originating from a regulatory or standard-setting organization.
In general, the methods employed are those specified by the U.S. Environmental
Protection Agency and other state and federal agencies. In cases where an
approved regulatory method does not exist, a method developed by Enseco will
be employed to meet the specific needs of the client. The methods commonly
employed by Enseco are based on methods from the following references.

U.S. Environmental Protection Agency. Methods for Chemical Analysis of Water
and Wastes. EPA-600/4-79-020. Cincinnati, OH, March, 1993.

U.S. Environmental Protection Agency. Test Methods for Evaluating Solid
Waste. Physical/Chemical Methods (SW-846). Washington, D.C., November,
1986.

U.S. Environmental Protection Agency. Methods for Determination of Organic
Compounds in Finished Drinking Water and Raw Source Water. Cincinnati,
OH, September, 1986.

"Guidelines Establishing Test Procedures for the Analysis of Pollutants Under
the Clean Water Act," 40 CFR, Part 136; Federal Register. 1984.

American Public Health Association, American Water Works Association, Water
Pollution Control Federation. Standard Methods for the Examination of
Water and Wastewater. 16th Edition. Washington, D.C., April, 1985.

EPA Contract Laboratory Program (CLP) protocols for the analysis of organic
and inorganic hazardous substances.

I'UT OO5 16O9



•̂ Enseco

Case Narrative for Enseco-East Project No. 031950
GC/MS Volatile Analysis:

The reporting limits of Enseco-East sample number 031950-0008 were raised due to
the presence of high levels of matrix Interferences. This sample was analyzed at a
1:5 dilution.

Dennis U. F l y n n Q Date
Organic Laboratory Director

TUT OO5 1610



SAMPLE DESCRIPTION INFORMATION
for
H+GCL

Lab ID
031950-0001-SA
031950-0002-SA
03I950-0003-SA
031950-0004-SA
031950-0005-SA
031950-0006-SA
031950-0007-SA
031950-0008-SA
03I950-0009-SA
031950-0010-SA
031950-0011-SA
031950-0012-SA
031950-0013-SA
031950-0014-SA
031950-0015-SA
031950-0016-SA
031950-0017-SA

Client ID
SB-2 (3')
SB-2 (5')
TEXACO TUTU
TEXACO TUTU
SB-3 (3')
SB-3 (5')
SB-1 (3')
SB-1 (5»)
TEXACO TUTU
TT-4
TT-4
SB-4
SB-4
IS/SB-2
TEXACO
ST/SB-1
IG/SB-1

Matrix
SOIL
SOIL
AQUEOUS
AQUEOUS
SOIL
SOIL
SOIL
SOIL
AQUEOUS
SOIL
SOIL
SOIL
SOIL
SOIL
AQUEOUS
SOIL
SOIL

Sampled Received
Date Time Date

30 NOV 93
30 NOV 93
30 NOV 93
30 NOV 93
30 NOV 93
30 NOV 93
30 NOV 93
30 NOV 93
30 NOV 93
02 DEC 93
02 DEC 93
02 DEC 93
02 DEC 93
02 DEC 93
01 DEC 93
01 DEC 93
01 DEC 93

10:54
11:44
12:35
12:40
13:55
15:05
16:30
17:10
18:30
09:05
09:10
10:45
10:50
12:35
12:40
14:00
18:00

03 DEC 93
03 DEC 93
03 DEC 93
03 DEC 93
03 DEC 93
03 DEC 93
03 DEC 93
03 DEC 93
03 DEC 93
03 DEC 93
03 DEC 93
03 DEC 93
03 DEC 93
03 DEC 93
03 DEC 93
03 DEC 93
03 DEC 93

TUT 00' .1611



'"': Enseco
A Coming Company

SAMPLE DESCRIPTION INFORMATION
for

H+GCL

Lab ID

032021-0001-SA
032021-0002-SA
032021-0003-SA
032021-0004-SA
032021-0005-SA
032021-0006-SA
032021-0007-SA
032021-0008-SA
032021-0009-SA

Client ID
TEXACO 9312030800
TT-5 9312031215
TT-5 9312031220
OW/SB-1 9312041000
TT-2 9312041100
TT-2 9312041130
SB-5 9312041320
SB-6 9312041550
SB-6 9312041555

Sampled Received
Matrix Date Time Date
AQUEOUS 03 DEC 93 08:00 07 DEC 93
SOIL 03 DEC 93 12:15 07 DEC 93
SOIL 03 DEC 93 12:20 07 DEC 93
SOIL 04 DEC 93 10:00 07 DEC 93
SOIL 04 DEC 93 11:00 07 DEC 93
SOIL 04 DEC 93 11:30 07 DEC 93
SOIL 04 DEC 93 13:20 07 DEC 93
SOIL 04 DEC 93 15:50 07 DEC 93
SOIL 04 DEC.93 15:55 07 DEC 93

TUT 1612



SENT BY:908-463-4250 ; 1-11-34 ; 5:36PM ;I >, INCORPORATED^ 505 842 0595;#40/72

SAMPLE DESCRIPTION INFORMATION
for

Enseco East

EriSCCX)
A ^ nrmng <*>«tp*r

Lab 10
032984-0001-SA
032984-0002-SA
032984-0003-SA
032984-0004-SA
032984-0005-SA
032984-0006-SA
032984-0007-SA
032984-0008-SA
0329&4-0009-SA
032984-0010-SA
032984-0011-SA
032984-0012-SA
032984-0013-SA
032984-0014-SA
032984-0015-SA
032984-0016-SA

Client ID
9312091245
9312100740
9312100905
9312101010
9312101115
9312101230
9312101230
9312101445
9312101540
9312111130
9312111645
9312111650
9312130945
9312130955
9312131010
9312131040

Matrix
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
WASTE
WASTE
WASTE
WASTE

Sampled
Date Time

09 DEC 93
10 DEC 93
10 DEC 93
10 DEC 93
10 DEC 93
10 DEC 93
10 DEC 93
10 DEC 93
10 DEC 93
10 DEC 93
10 DEC 93
10 DEC 93
10 DEC 93.
10 DEC 93
10 DEC 93
10 DEC 93

Received
Date

18 DEC 93
18 DEC 93
18 DEC 93
18 DEC 93
18 DEC 93
18 DEC 93
18 DEC 93
18 DEC 93
18 DEC 93
18 DEC 93
18 DEC 93
18 DEC 93
18 DEC 93
18 DEC 93
18 DEC 93
18 DEC 93

005 1613



Coming Coopny

QC LOT ASSIGNMENT REPORT
TCL Volatile Organics

Method 8240

Laboratory
Sample Number QC Matrix QC Category QC Lot QC Run
031950-0003-SA AQUEOUS 8240-AQ 09 DEC 93-D 09 DEC 93-A
031950-0004-SA AQUEOUS 8240-AQ 09 DEC 93-D 09 DEC 93-A
031950-0009-SA AQUEOUS 8240-AQ 09 DEC 93-D 09 DEC 93-A
031950-0015-SA AQUEOUS 8240-AQ 09 DEC 93-D 09 DEC 93-A

TUT OO5 1614



•^/Enseco
A Conunc Company

QC LOT ASSIGNMENT REPORT
TCL Volatile Organic*
Method 8240

Laboratory
Sample Number QC Matrix QC Category QC Lot QC Run
032021-0001-SA AQUEOUS 8240-AQ 13 DEC 93-6 13 DEC 93-A



——————————————————————————————————^Enseco
A Conang Cootpmy

DUPLICATE CONTROL SAMPLE REPORT

TCL Volatile Organics
Method 8240
Project: 031950
Category: 8240-AQ Method 8240 - Volatile Organics by GC/MS
Matrix: AQUEOUS
QC Lot: 09 DEC 93-D
Concentration Units: ug/L

————————Concentration—————— Accuracy Precision
Analyte Spiked ——————Measured————— Average(X) (RPD)

DCS1 DCS2 AVG DCS Limits DCS Limit

1,1-Dichloroethene 50.0 52.6 51.8 52.2 104 61-145 1.5 14
Trichloroethene 50.0 46.7 47.3 47.0 94 71-120 1.3 14
Benzene 50.0 50.6 50.6 50.6 101 76-127 0.0 11
Toluene 50.0 48.4 49.4 48.9 98 76-125 2.0 13
Chlorobenzene 50.0 48.8 48.8 48.8 98 75-130 0.0 13

Calculations are performed before rounding to avoid round-off errors in calculated results.

TUT COS 1616



•̂ Enseoo
ACommgCompm,

SINGLE CONTROL SAMPLE REPORT

TCL Volatile Organics

Method 8240
Project: 031950

Category: 8240-AQ Method 8240 - Volatile Organics by 6C/MS
Matrix: AQUEOUS
QC Lot: 09 DEC 93-D QC Run: 09 DEC 93-A
Concentration Units: ug/L

Concentration Accuracy (%)
Analyte Spiked Measured SCS Limits
l,2-Dichloroethane-d4 50.0 49.2 98 76-114
4-Bromofluorobenzene 50.0 47.9 96 86-115
Toluene-d8 50.0 49.6 99 88-110

Calculations are performed before rounding to avoid round-off errors in calculated results.

161



—^Enseco
A Corning Company

METHOD BLANK SAMPLE REPORT

TCL Volatile Organics
Method 8240
Project: 031950
Category: 8240-AQ Method 8240
Matrix: AQUEOUS
QC Lot: 09 DEC 93-D QC Run:

Volatile Organics by 6C/MS
09 DEC 93-A

Parameter

Chloromethane
Bromoraethane
tert-Butyl Methyl ether
Vinyl Chloride
Chloroethane
Methylene chloride
Acetone
Carbon disulfide
1,1-Di chloroethene
1.1-Dichloroethane
1.2-Dichloroethene (cis/
trans)

Chlorofonn
1,2-Dichloroethane
2-Butanone
1,1,1-Tri chloroethane
Carbon tetrachloride
Vinyl Acetate
Bromodi chloromethane
1,2-Di chloropropane
trans-1,3-Di chloropropene
Trichloroethene
Di bromochloromethane
1,1,2-Tri chloroethane
Benzene
ci s-1,3-Di chloropropene
Bromoform
4-Methyl-2-Pentanone
2-Hexanone
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
Chlorobenzene
Ethylbenzene
Styrene
Xylenes (total)

Result
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
1.2

ND
ND

Units
ug/L
ug/L
ug/L
ug/L
ug/Lug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/Lug/L
ug/L
ug/Lug/L
ug/L
ug/Lug/L
ug/L
ug/L
ug/Lug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Reporting
Limit
10
10
5.0

10
10
5.0

10
5.0
5.0
5.0

.0

.0

.0

5.
5.
5.

10
5.0
5.0

10
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

10
10
5.0
5.0
5.0
5.0
5.0
5.0
5.0

TUT 1618



SENT BY:908-469-4250 1-11-94 ; 5:S7PM INCORPORATED-* 505 842 0595;#43/72

Enseco
Volatile Organics

Target Compound List (TCL)
Method 8240

i*mj\m\.

Client Name:
Client ID:
Lab ID:
Matrix:
Authorized:

Parameter

H+GCL
9312100740
032984-0002-SA
AQUEOUS
18 DEC 93

Sampled: 10 DEC 93
Prepared: 22 DEC 93

Acetone
Benzene
Broaodichloromethane
Bromoforn
Bromomethane
2-Butanone (MEK)
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroforn
Chloronethane
Dibronochloronethane
1.1-Dichloroethane
1.2-Dichloroethane
1.1-Dichloroethene
1.2-Dichloroethene

(total)
1,2-Di chloropropane
cis-l,3-Dichloropropene
trans-l,3-Dichloropropene
Ethyl benzene
2-Hexanone
tert-Butyl methyl ether
Methylene chloride
4-Methyl-2-pentanone

(HIBK)
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1.1.1-Trichloroethane
1.1.2-Tri chloroethane
Trichloroethene
Vinyl acetate
Vinyl chloride
Xylenes (total)
Surrogate
Toluene-dS

Result
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
7.9

ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND

Recovery

102

Units

ug/L
ug/L
ug/L
ug/Lug/L
ug/L
ug/L
ug/Lug/L
ug/Lug/L
ug/L
ug/L
ug/L
ug/Lug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ugAug/Lug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Received: 18 DEC 93
Analyzed: 22 DEC 93

Reporting
Limit
10
5.0
5.0
5.0
10
10
5.0
5.0
5.0
10
5.0
10
5.0
5.0
5.0
5.0

5.0
5.0
5.0
5.0
5.0
10
5.0
5.0

10
5.0
5.0
5.0
5.0
5.0
5.0
5.0
10
10
S.O

ND = Not detected
NA = Not applicable

(continued on following page)

Reported By: Mike Hoffman Approved By: Kristin Tollefson
CUT OO5 1619



SENT BY:908-469-4250 i-n-84 INCORPORATED-* 505 842 0595;#44/72

Volatile Organlcs
Target Compound List (TCL)

Method 8240
Client Name: H+GCl
Client ID: 9312100740
Lab ID: 032984-0002-SA
Matrix: AQUEOUS
Authorized: 18 DEC 93
Surrogate
4-Broaofluorobenzene
1,2-D1chloroethane-d4

Sampled: 10 DEC 93
Prepared: 22 DEC 93

Recovery
97
98

Knseoo

Received: 18 DEC 93
Analyzed: 22 DEC 93

ND * Not detected
NA = Not applicable

Reported By: Mike Hoffman Approved By: Kristin Tollefson

TUT OO5 162O



A Conirag Conpny

QC LOT ASSIGNMENT REPORT
TCL Volatile Organics
Method 8240

Laboratory
Sample Number
031950-0001-SA
031950-0002-SA
031950-0005-SA
031950-0006-SA
031950-0007-SA
031950-0008-SA
031950-0010-SA
031950-0011-SA
031950-0012-SA
031950-0013-SA
031950-0014-SA
031950-0016-SA
031950-0017-SA

QC Matrix QC Category QC Lot QC Run

SOLID
SOLID
SOLID
SOLID
SOLID
SOLID
SOLID
SOLID
SOLID
SOLID
SOLID
SOLID
SOLID

8240-SL
8240-SL
8240-SL
8240-SL
8240-SL
8240-SL
8240-SL
8240-SL
8240-SL
8240-SL
8240-SL
8240-SL
8240-SL

08 DEC 93-L
08 DEC 93-L
10 DEC 93-L
08 DEC 93-L
08 DEC 93-L
10 DEC 93-L
08 DEC 93-L
08 DEC 93-L
08 DEC 93-L
10 DEC 93-L
10 DEC 93-L
10 DEC 93-L
10 DEC 93-L

08 DEC 93-A
09 DEC 93-A
10 DEC 93-A
09 DEC 93-A
09 DEC 93-A
10 DEC 93-A
09 DEC 93-A
09 DEC 93-A
09 DEC 93-A
09 DEC 93-A
09 DEC 93-A
09 DEC 93-A
10 DEC 93-A

TUT 1621



^Enseoo
A Coming Company

DUPLICATE CONTROL SAMPLE REPORT

TCL Volatile Organic*
Method 8240
Project: 031950

Category: 8240-SL
Matrix: SOIL
QC Lot: 08 DEC 93-L
Concentration Units:

Analyte

1 , 1-Di chl oroethene
Trichloroethene
Benzene
Tol uene
Chl orobenzene
Category: 8240-SL
Matrix: SOIL
QC Lot: 10 DEC 93-L
Concentration Units:

Analyte

1 , 1-Di chl oroethene
Trichloroethene
Benzene
Tol uene
Chl orobenzene

Volatile Organics

ug/kg

Spiked —

50.0
50.0
50.0
50.0
50.0

Volatile Organics

ug/kg

Spiked

50.0
50.0
50.0
50.0
50.0

in solids—low level

-Concentrati on ———
———— Measured ——
DCS1 DCS2

53.3 51.1
50.6 49.1
50.1 48.7
50.7 48.8
51.2 49.5
in solids—low level

-Concentrati on ———
———— Measured ——
DCS1 DCS2
49.9 49.8
48.8 49.4
49.3 49.9
47.3 47.8
47.8 48.4

———
AVG

52.2
49.8
49.4
49.8
50.4

AVG

49.8
49.1
49.6
47.6
48.1

Accuracy
Aver age (X)
DCS Limits

104 59-172
100 62-137
99 66-142
100 59-139
101 60-133

Accuracy
Average (%)
DCS Limits

100 59-172
98 62-137
99 66-142
95 59-139
96 60-133

Precision
(RPD)

DCS Limit

4.2 22
3.0 24
2.8 21
3.8 21
3.4 21

Precision
(RPD)

DCS Limit

0.20 22
1.2 24
1.2 21
1.1 21
1.2 21

Calculations are performed before rounding to avoid round-off errors in calculated results.
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SINGLE CONTROL SAMPLE REPORT

TCL Volatile Organics
Method 8240
Project: 031950

Volatile Organics in solids—low levelCategory: 8240-SL
Matrix: SOIL
QC Lot: 08 DEC 93-L QC Run: 08 DEC 93-A
Concentration Units: ug/kg

Analyte
1,2-Di chloroethane-d4
4-Bromofi uorobenzene
Toluene-d8

Concentration
Spiked Measured
50.0
50.0
50.

47.6
46.4
48.8

Category: 8240-SL
Matrix: SOIL
QC Lot: 08 DEC 93-L QC Run:
Concentration Units: ug/kg

Analyte

Volatile Organics in solids—low level

09 DEC 93-A

Concentration
Spiked Measured

1,2-Dichloroethane-d4 50.0 49.2
4-Broraofl uorobenzene 50.0 49.0
Toluene-d8 50.0 49.9
Category: 8240-SL Volatile Organics in solids—low level
Matrix: SOIL
QC Lot: 10 DEC 93-L QC Run: 10 DEC 93-A
Concentration Units: ug/kg

Analyte

1,2-Di chloroethane-d4
4-Bromofluorobenzene
Toluene-d8

Concentration
Spi ked Measured

50.
50.
50.

50.4
48.9
49.9

Category: 8240-SL
Matrix: SOIL
QC Lot: 10 DEC 93-L QC
Concentration Units: ug/kg

Analyte

1,2-Di chloroethane-d4
4-Bromofluorobenzene
Toluene-d8

Volatile Organics in solids—low level

Run: 09 DEC 93-A

Concentration
Spi ked Measured

50.0
50.0
50.0

49.2
49.0
49.9

Accuracy(X)
SCS Limits
95 70-121
93 74-121
98 81-117

Accuracy(X)
SCS Limits
98 70-121
98 74-121

100 81-117

Accuracy(%)
SCS Limits

101 70-121
98 74-121

100 81-117

Accuracy(%}
SCS Limits
98 70-121
98 74-121

100 81-117

WEnseco
A Coming Company

Calculations are performed before rounding to avoid round-off errors in calculated results.
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A Goramt Company

METHOD BLANK SAMPLE REPORT

TCL Volatile Organics
Method 8240
Project: 031950
Category: 8240-SL Volatile Organics in solids—low level
Matrix: SOIL
QC Lot: 08 DEC 93-L QC Run: 08 DEC 93-A

Reporting
Parameter Result Units Limit
Chloromethane ND ug/kg 10
tert-Butyl Methyl ether ND ug/kg 5.0
Bromomethane ND ug/kg 10
Vinyl Chloride ND ug/kg 10
Chloroethane ND ug/kg 10
Methylene chloride ND ug/kg 5.0
Acetone ND ug/kg 10
Carbon disulfide ND ug/kg 5.0
1,1-Dichloroethene ND ug/kg 5.0
1.1-01chloroethane ND ug/kg 5.0
1.2-Dichloroethene (cis/
trans) ND ug/kg 5.0

Chloroform ND ug/kg 5.0
1,2-Dichloroethane ND ug/kg 5.0
2-Butanone ND ug/kg 10
1,1,1-Trichloroethane ND ug/kg 5.0
Carbon tetrachloride ND ug/kg 5.0
Vinyl Acetate ND ug/kg 10
BromodiChlororaethane ND ug/kg 5.0
1,2-Dichloropropane ND ug/kg 5.0
cis-l,3-Dichloropropene ND ug/kg 5.0
Trichloroethene ND ug/kg 5.0
Dibromochloromethane ND ug/kg 5.0
1,1,2-Trichloroethane ND ug/kg 5.0
Benzene ND ug/kg 5.0
trans-1,3-Dichloropropene ND ug/kg 5.0
Bromoform ND ug/kg 5.0
4-Methyl-2-Pentanone ND ug/kg 10
2-Hexanone ND ug/kg 10
1,1,2,2-Tetrachloroethane ND ug/kg 5.0
Tetrachloroethene ND ug/kg 5.0
Toluene ND ug/kg 5.0
Chlorobenzene ND ug/kg 5.0
Ethyl benzene ND ug/kg 5.0
Styrene ND ug/kg 5.0
Xylenes (total) ND ug/kg 5.0

Calculations are performed before rounding to avoid round-off errors in calculated results.
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METHOD BLANK SAMPLE REPORT

TCL Volatile Organics
Method 8240
Project: 031950 (cont.)

A Coning Gonpifi)

Category: 8240-SL
Matrix: SOIL
QC Lot: 08 DEC 93-L

Parameter

Volatile Organic* in solids—low level

QC Run: 09 DEC 93-A

Chloromethane
tert-Butyl Methyl ether
Broraomethane
Vinyl Chloride
Chloroethane
Methylene chloride
Acetone
Carbon disulfide
1,1-Di chloroethene
1.1-Di chloroethane
1.2-Dichloroethene (cis/
trans)

Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1-Tri chloroethane
Carbon tetrachloride
Vinyl Acetate
Bromodichloromethane
1,2-Di chloropropane
ci s-1,3-Di chloropropene
Trichloroethene
Dibromochloromethane
1,1,2-Tri chloroethane
Benzene
trans-1,3-Dichloropropene
Bromoform
4-Methyl-2-Pentanone
2-Hexanone
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
Chlorobenzene
Ethyl benzene
Styrene
Xylenes (total)

Result
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Units

ug/kgug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Reporting
Limit
10
5.0

10
10
10
5.0

10
5.0 .
5.0
5.0

5.0
5.0
5.0

10
5.0
5.0

10
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

10
10
5.0
5.0
5.0
5.0
5.0
5.0
5.0

Calculations are performed before rounding to avoid round-off errors in calculated results



METHOD BLANK SAMPLE REPORT

TCL Volatile Organics
Method 8240
Project: 031950 (cont.)

Enseoo
A Conwg Company

Category: 8240-SL Volatile Organics in solids—low level
Matrix: SOIL
QC Lot: 10 DEC 93-L QC Run: 10 DEC 93-A

Parameter
Chloromethane
tert-Butyl Methyl ether
Bromonethane
Vinyl Chloride
Chloroethane
Methylene chloride
Acetone
Carbon disulfide
1,1-Di chloroethene
1.1-Di chloroethane
1.2-Dichloroethene (cis/
trans)

Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1-Tri chloroethane
Carbon tetrachloride
Vinyl Acetate
Bromodi chloromethane
1,2-Di chloropropane
cis-l,3-Dichloropropene
Trichloroethene
Di bromochloromethane
1,1,2-Tri chloroethane
Benzene
trans-1,3-Di chloropropene
Bromoform
4-Methyl-2-Pentanone
2-Hexanone
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
Chlorobenzene
Ethyl benzene
Styrene
Xylenes (total)

Result
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Reporting
Limit
10
5.0
10
10
10
5.0
10
5.0
5.0
5.0

5.0
5.0
5.0
10
5.0
5.0
10
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
10
10
5.0
5.0
5.0
5.0
5.0
5.0
5.0

Calculations are performed before rounding to avoid round-off errors in calculated results.
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^Enseco
A Coming Company

METHOD BLANK SAMPLE REPORT
TCL Volatile Organics
Method 8240
Project: 031950 (cont.)

Category: 8240-SL Volatile Organics in solids—low level
Matrix: SOIL
QC Lot: 10 DEC 93-L QC Run: 09 DEC 93-A

Reporting
Parameter Result Units Limit

Chloromethane ND ug/kg 10
tert-Butyl Methyl ether ND ug/kg 5.0
Bromomethane ND ug/kg 10
Vinyl Chloride ND ug/kg 10
Chloroethane ND ug/kg 10
Methylene chloride ND ug/kg 5.0
Acetone ND ug/kg 10
Carbon disulfide ND ug/kg 5.0
1,1-Dichloroethene ND ug/kg 5.0
1.1-DiChloroethane ND ug/kg 5.0
1.2-Dichloroethene (cis/
trans) ND ug/kg 5.0

Chloroform ND ug/kg 5.0
1,2-DiChloroethane ND ug/kg 5.0
2-Butanone ND ug/kg 10
1,1,1-TriChloroethane ND ug/kg 5.0
Carbon tetrachloride ND ug/kg 5.0
Vinyl Acetate ND ug/kg 10
Bromodichloromethane ND ug/kg 5.0
1,2-Dichloropropane ND ug/kg 5.0
cis-1,3-Dichloropropene ND ug/kg 5.0
Trichloroethene ND ug/kg 5.0
Dibromochloromethane ND ug/kg 5.0
1,1,2-TriChloroethane ND ug/kg 5.0
Benzene ND ug/kg 5.0
trans-1,3-Dichloropropene ND ug/kg 5.0
Bromoform ND ug/kg 5.0
4-Methyl-2-Pentanone ND ug/kg 10
2-Hexanone ND ug/kg 10
1,1,2,2-Tetrachloroethane ND ug/kg 5.0
Tetrachloroethene ND ug/kg 5.0
Toluene ND ug/kg 5.0
Chlorobenzene ND ug/kg 5.0
Ethyl benzene ND ug/kg 5.0
Styrene ND ug/kg 5.0
Xylenes (total) ND ug/kg 5.0

TUT 005 1627



—————————————————————————————————— 7 Enseco
A Corning Company

DUPLICATE CONTROL SAMPLE REPORT

TCL Volatile Organics
Method 8240
Project: 032021
Category: 8240-AQ Method 8240 - Volatile Organics by GC/MS
Matrix: AQUEOUS
QC Lot: 13 DEC 93-G
Concentration Units: ug/L

————————Concentration—————— Accuracy Precision
Analyte Spiked ——————Measured————— Average(X) (RPD)

DCS1 DCS2 AVG DCS Limits DCS Limit

1,1-Dichloroethene 50.0 47.5 48.7 48.1 96 61-145 2.5 14
Trichloroethene 50.0 47.5 47.5 47.5 95 71-120 0.0 14
Benzene 50.0 48.9 50.5 49.7 99 76-127 3.2 11
Toluene 50.0 45.4 46.5 46.0 92 76-125 2.4 13
Chlorobenzene 50.0 49.6 48.7 49.2 98 75-130 1.8 13

Calculations are performed before rounding to avoid round-off errors in calculated results.
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———————————————————————————————————^Enseco
* Coming Company

SINGLE CONTROL SAMPLE REPORT

TCL Volatile Organics
Method 8240
Project: 032021

Category: 8240-AQ Method 8240 - Volatile Organics by 6C/MS
Matrix: AQUEOUS
QC Lot: 13 DEC 93-G QC Run: 13 DEC 93-A
Concentration Units: ug/L

Concentration Accuracy(X)
Analyte Spiked Measured SCS Limits

1,2-Dichloroethane-d4 50.0 50.5 101 76-114
4-Bromofluorobenzene 50.0 48.6 97 86-115
Toluene-d8 50.0 48.7 97 88-110

Calculations are performed before rounding to avoid round-off errors in calculated results.
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^Enseco
A Carninjt Company

QC LOT ASSIGNMENT REPORT
TCL Volatile Organics
Method 8240

Laboratory
Sample Number QC Matrix QC Category QC Lot QC Run
032021-0002-SA SOLID 8240-SL 13 DEC 93-L 13 DEC 93-A
032021-0003-SA SOLID 8240-SL 13 DEC 93-L 13 DEC 93-A
032021-0004-SA SOLID 8240-SL 13 DEC 93-L 13 DEC 93-A
032021-0005-SA SOLID 8240-SL 13 DEC 93-L 13 DEC 93-A
032021-0006-SA SOLID 8240-SL 13 DEC 93-L 13 DEC 93-A
032021-0007-SA SOLID 8240-SL 13 DEC 93-L 13 DEC 93-A
032021-0008-SA SOLID 8240-SL 13 DEC 93-L 13 DEC 93-A
032021-0009-SA SOLID 8240-SL 14 DEC 93-L 14 DEC 93-A
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TnEnseoo
A Comirvfc Company

DUPLICATE CONTROL SAMPLE REPORT

TCL Volatile Organics
Method 8240
Project: 032021

Category: 8240-SL
Matrix: SOLID
QC Lot: 13 DEC 93-L
Concentration Units:

Analyte

1,1-Di chloroethene
Trichloroethene
Benzene
Toluene
Chlorobenzene
Category: 8240-SL
Matrix: SOLID
QC Lot: 14 DEC 93-L
Concentration Units:

Volatile Organics in solids—low level

Spiked

50.0
50.0
50.0
50.0
50.0

1
Ma ^ pftv*«\s4

DCS1 DCS2

53.0
49.9
49.6
47.7
47.6

52.2
49.1
49.0
48.2
47.5

AVG

52.6
49.5
49.3
48.0
47.6

MUI.UI av-jr
Average (X)

DCS Limits
105
99
99
96
95

59-172
62-137
66-142
59-139
60-133

rr et, is iuu
(RPD)

DCS Limit

1.5 22
1.6 24
1.2 21
1.0 21

0.21 21
Volatile Organics in solids—low level

ug/kg

Analyte

1,1-Di chloroethene
Trichloroethene
Benzene
Toluene
Chlorobenzene

Spiked

50.0
50.0
50.0
50.0
50.0

DCS1

48.3
44.1
45.2
44.4
42.9

DCS2

47.8
44.0
45.2
43.3
42.1

AVG

48.0
44.0
45.2
43.8
42.5

MV.V.UI ayy
Average(%)
DCS

96
88
90
88
85

Limits

59-172
62-137
66-142
59-139
60-133

ri v\, i» IUH
(RPD)

DCS Limit
1.0 22

0.23 24
0.0 21
2.5 21
1.9 21

Calculations are performed before rounding to avoid round-off errors in calculated results.

TUT GO 5 1631



A Coming Company

SINGLE CONTROL SAMPLE REPORT

TCL Volatile Organics

Method 8240
Project: 032021
Category: 8240-SL Volatile Organ ics in solids—low level
Matrix: SOLID
QC Lot: 13 DEC 93-L QC Run: 13 DEC 93-A
Concentration Units: ug/kg

Concentration Accuracy(X)
Analyte Spiked Measured SCS Limits
l,2-Dichloroethane-d4 50.0 50.6 101 70-121
4-Bromof1uorobenzene 50.0 50.0 100 74-121
Toluene-d8 50.0 50.9 102 81-117
Category: 8240-SL Volatile Organics in solids—low level
Matrix: SOLID
QC Lot: 14 DEC 93-L QC Run: 14 DEC 93-A
Concentration Units: ug/kg

Concentration Accuracy(X)
Analyte Spiked Measured SCS Limits

l,2-Dichloroethane-d4 50.0 49.0 98 70-121
4-Bromofl uorobenzene 50.0 48.9 98 74-121
Toluene-d8 50.0 49.2 98 81-117

Calculations are performed before rounding to avoid round-off errors in calculated results.
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A Coming Compuiy

METHOD BLANK SAMPLE REPORT

TCL Volatile Organics

Method 8240
Project: 032021

Category: 8240-SL
Matrix: SOIL
QC Lot: 13 DEC 93-L

Parameter

Volatile Organics in solids—low level
QC Run: 13 DEC 93-A

Chloronethane
tert-Butyl Methyl ether
Bromomethane
Vinyl Chloride
Chloroethane
Methylene chloride
Acetone
Carbon disulfide
1,1-Di chloroethene
1.1-Dichloroethane
1.2-Dichloroethene (cis/
trans)

Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1-Tri chloroethane
Carbon tetrachloride
Vinyl Acetate
Bromod i chloromethane
1,2-Di chloropropane
ci s-1,3-Di chloropropene
Trichloroethene
Di bromochloromethane
1,1,2-Tri chloroethane
Benzene
trans-l,3-Dichloropropene
Bromoform
4-Methyl-2-Pentanone
2-Hexanone
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
Chlorobenzene
Ethyl benzene
Styrene
Xylenes (total)

Result

ND
ND
ND
ND
ND
ND
2.4

ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Units

ug/kg
ug/kgug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Reporting
Limit

10
5.0
10
10
10
5.0
10
5.0
5.0
5.0

.0

.0

.0

5.
5.
5.
10
5.0
5.0
10
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
10
10
5.0
5.0
5.0
5.0
5.0
5.0
5.0

Calculations are performed before rounding to avoid round-off errors in calculated results.
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-%-Enseco
A Coming Company

METHOD BLANK SAMPLE REPORT

TCL Volatile Organic*
Method 8240
Project: 032021 (cont.)

Category: 8240-SL Volatile Organics in solids—low level
Matrix: SOIL
QC Lot: 14 DEC 93-L QC Run: 14 DEC 93-A

Reporting
Parameter Result Units Limit

Chloromethane ND ug/kg 10
tert-Butyl Methyl ether ND ug/kg 5.0
Bromomethane ND ug/kg 10
Vinyl Chloride ND ug/kg 10
Chloroethane ND ug/kg 10
Methylene chloride ND ug/kg 5.0
Acetone ND ug/kg 10
Carbon disulfide ND ug/kg 5.0
1,1-Dichloroethene ND ug/kg 5.0
1.1-Dichloroethane ND ug/kg 5.0
1.2-Dichloroethene (cis/
trans) ND ug/kg 5.0

Chloroform ND ug/kg 5.0
1,2-Dichloroethane ND ug/kg 5.0
2-Butanone ND ug/kg 10
1,1.1-Trichloroethane ND ug/kg 5.0
Carbon tetrachloride ND ug/kg 5.0
Vinyl Acetate ND ug/kg 10
Bromodichloromethane ND ug/kg 5.0
1,2-Dichloropropane ND ug/kg 5.0
cis-l,3-Dichloropropene ND ug/kg 5.0
Trichloroethene ND ug/kg 5.0
Dibromochloromethane ND ug/kg 5.0
1,1,2-Trichloroethane ND ug/kg 5.0
Benzene ND ug/kg 5.0
trans-l,3-Dichloropropene ND ug/kg 5.0
Bromoform ND ug/kg 5.0
4-Methyl-2-Pentanone ND ug/kg 10
2-Hexanone ND ug/kg 10
1,1,2,2-Tetrachloroethane ND ug/kg 5.0
Tetrachloroethene ND ug/kg 5.0
Toluene ND ug/kg 5.0
Chlorobenzene ND ug/kg 5.0
Ethyl benzene ND ug/kg 5.0
Styrene ND ug/kg 5.0
Xylenes (total) ND ug/kg 5.0
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